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G.P.A- TOOLS & GAUGES “LIMITED 
HARPER ROAD - WYTHENSHAWE ° MANCHESTER, 


PHONE WYTHENSHAWE 2215. GRAMS PNEUTOOLS, PHONE) 





JIGS. FIXTURES: 
& GAUG ES 


PRESS TOOLS - MOULDS os 
SPECIAL PURPOSE MACHINES| 


4 
¥ Up-to-date shops specially laid out a 
equipped for making, on a productiot) 
basis, every type of precision grou 
gauges; limit snap, form, calliper, tape 
and special purpose gauge, as well 
jigs and fixtures of all kinds, press tools, a 


and special purpose machines. Highest cl 
workmanship and accuracy guaranteed. 


G.P.A. TOOLS & GAUGES -_ 


Guaranteed Precision Accoredl 


Members of the Gauge & Tool Makers’ Association 
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IMPACT STRENGTH 


MAZAK components often have to take some hard knocks hence its use 
for car door striker plates, shock absorber bodies and spring loaded door 
closures. 


MAZAK has a high impact strength (44-43 ft. Ibs., at normal temperatures) 
that is one reason why so many stressed parts are die cast in MAZAK. 


The basis of MAZAK is ‘‘ Crown Special ’’ 
Zinc of 99:99-+- &% purity, one of the purest metals 


commercially available. 


IMPERIAL SMELTING 


IMPERIAL SMELTING CORPORATION (SALES) LTD., 37, DOVER STREET, LONDON, W.,:. 
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No. 7 COMBINATION 
TURRET LATHE 


Capacity : 23 in. dia. hole through spindle. 


16 in. dia. swing over stainless 
steel bed covers. : 


Spindle: Mounted in ball and roller 
bearings. 


Powerful metal-to-metal cone clutches 


transmit power through ground 
gears. 


Ward machines are designed and built 
to get the best out of tungsten carbide, 
their meta! removing capacity being 
limited only by the cutting tools used. 





H.W.WARD & CO.LTD 


SELLY OAK @) BIRMINGHAM 29 
ae 5 


TELEPHONE SELLY OAK 113! 
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J PARRINSON & SON Guiptey LTD 


SHIPLEY ey YORKSHIRE 


TELEPHONE S323) 
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MAGDEBURG 


D 30 
PRECISION LATHE 


| For Accuracy & High Production 
| on Turning, Boring & Facing Work 
Ample power, high speeds & fine feeds for full 











utilisation either of carbide or diamond tooling 


| Swing over bed covers ..._ |!" 
” » cross slide ... 63” 
Distance between centres ... 20” (increased if required) 


| Spindle speeds to |,500 or 3,000 r.p.m. (5 Alternative ranges) 


Equipped for Taper & Profile Turning 
and can be adapted for Fine Boring 


SOLE BRITISH AGENTS 


HICKS MACHINERY LTD 


108, Fulham Palace Road, Hammersmith, London, W.6 
Telephone: RiVerside 3303 & 4855 
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Compressed air power solves many problems— 
* SIMPLIFIES Jigs, fixtures and machines 


* SPEEDS Loading and unloading 
* SHORTENS . . ._.._Idle motions 
* SAVES TIME - MANPOWER - MONEY 


A Maxam four-way valve. Small and 
compact, simple in construction and 
action. Nothing to go wrong. Note 
particularly the plastic ‘O’ rings, 
which make a perfect seal and mini- 
mise wear. 


Two-way, three-way and four-way 
valves are available for operation by 
hand, foot, cam or solenoid; also 


‘0’ RINGS ~ 
PISTON 





remote control valves, both pressure 
and pilot operated. 

With standard Maxam valves and 
cylinders manual machines can be 
converted to automatic power opera- 
tion; processes involving large thrusts 
and complex sequences can be de- 
signed to operate at the flick ofa lever. 


Let us send you full information. 


MATAM 


+i 





THE MODERN WAY 


TO 


AIR Gt PMENT 
FASTER PRODUCTION 


CLIMAX ROCK DRILL & ENGINEERING WORKS LTD. 4 Broad Street Place, London, E.C.2 





TAS/CX 495 














DON’T READ THIS! 

-. UNLESS YOUR 
PROBLEMS CONCERN 
GRINDING WHEELS. 
... IF THEY DO THEN 
IT’S TIME YOU GOT 
IN TOUCH WITH A 


NORTON 
REPRESENTATIVE 


a NORTON representative 
will be pleased to call and 
discuss your grinding prob- 
lems with you: Write to... 


NORTON ABRASIVES — 





NORTON GRINDING WHEEL CO. LTD} 


(associate companies in six countries) 


WELWYN GARDEN CITY — HERTS 
OR: ALFRED HERBERT LTD, COVENTRY 
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Once installed... 
REPEAT ORDERS FOLLOW 


Spur gears, helical gears, internal gears, racks—all can be cut with 
speed and accuracy on the MAXICUT No. 2A. GEAR SHAPER. 
When not required on gear production the machine can be set 
quickly for cutting a wide variety of special shapes to equal degrees 


MAXICUT 


HIGH SPEED GEAR SHAPERS 
Capacity (2A. Model) 7 in. p.c.d. Capacity (3A. Model) 18 in. p.c.d. 


DRUMMOND BROS. LTD., GUILDFORD, ENG. 
Sales & Service for the British Isles 


DRUMMOND-ASQUITH (SALES) LIMITED 


King Edward House, New Street, BIRMINGHAM 
Phone: Midland 3431-2-3 Grams: Maxishape Birmingham 


ALSO AT LONDON AND GLASGOW 
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a caricature of the hearty, knock- 
about performances that pass for 
materials handling in so many factories 
has a serious message. Think how often 
you’ve seen machines kept waiting, 
work-space cluttered, goods damaged, 
costs sent up by out-of-date handling! 
You know what modern handling 
systems can do, but perhaps feel your 
problem is ‘different.’ Many of the most 
successful KING installations have 
been designed to suit a specialised need. 
You will find in KING booklets details 
of installations ranging from a single 
electric pulley block to comprehensive 
layouts of Overhead Runways, Travell- 
ing Cranes, Floor Conveyors. Look into 


WRITE FOR 
ILLUSTRATED 
BOOKLETS 
Tel: Hitchin 960 
(10 lines) 


GEO. W. KING LTD. 
s02 WORKS, HITCHIN, HERTS. 


MAKERS OF ELECTRIC PULLEY 
CRANES AND CONVEYORS 





BLOCKS 


WHAT'S RIGHT WITH THIS PICTURE? 


| 


this; there is no obligation except ours— 
to help you increase your output and 
lower your costs. 


j & 
‘Mayflower’ car bodies on a twin-strand KING 
floor conveyor at the Standard Motor Co.’s works. 


Conveying straw bales from wharves to mill ar 
Bowater’s—a KING dual duty overhead conveyor. 
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‘ENGLISH ELECTRIC 


motors 
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Power for EVERY industry 


Every industry uses wood. Structural 
work, packing, pattern making or the 
product itself will demand wood in some 
form, at some time. Whatever the need, 
an appropriate drive for the wood- 
working machinery can be selected from 
the ‘English Electric’ range of industrial 
motors. 

In the illustration, ‘English Electric’ 
class ALK and LJ motors are driving a 
planer and thicknesser in the woodmill 
of a Scottish shipyard. ALK _ screen- 
protected squirrel-cage motors are built 
in ratings from } to 100 h.p. for 3-phase 
systems up to 650 volts. LJ totally- 
enclosed fan-cooled types range from 
? to 30 h.p. over a wide range of speeds. 
Wood-working apart, the standard 
range includes motors for any industrial 
drive, AC or DC. Cranes, conveyors, 
machine tools and crushing plant are in 
daily, world-wide service with ‘English 
Electric’ motors. Whether the final 
product be soap or ships, ‘English 
Electric’ motors will provide the 
productive power. 








The ENGLISH ELECTRIC Company Limited 


QUEENS HOUSE, KINGSWAY, LONDON, W.C.2. 
Industrial Motor Works, Bradford 
} WORKS: STAFFORD + PRESTON + RUGBY + BRADFORD + LIVERPOOL 
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Thank Wickman for Wimet! 





PRESS TOOLS 


The life of Wimet press tools is incalculable, they just 

go on and on and on. You may not be interested in 

passing your press tools on to posterity, but you will 

be interested in longer runs between reservicings, 

maintained accuracy, and consequent less “down time.” 

Longer die life is not the only gain, many improvements 

in quality of product are obtained from diamond-hard between regrinds, and then only two to three thousandths 
Wimet press tools, directly due to the wearing capacity — are removed to return the tool to its original condition. | 
and high surface finish of Wimet tungsten carbide 

Wimet press tools now in service for razor blade If vou ure interested in increasing productivity on press 
production have a truly remarkable record. Over one- tool vperation why not ask for a Wimet specialist to 
and-a-half million blades are being regularly produced — visit vou 


LONDON - BRISTOL BIRMINGHAM + MANCHESTER 
LEEDS : GLASGOW NEWCAST BELTS 


A. C. WICKMAN LTD - COVENTRY - ENGLAND AT 
umet | 
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can be produced 


stTRIP PARTS 


wide variety of for 


single passage through the 
and may save six oF seven separate 
press operations. 








PAPER CLIPS 


Clips of various shapes and sizes are 
at 180 a minute —_ 


for a different size. 





FENCE STAPLES 


Staples are produced fr 


Write for illu 
stra 
ted catalogues of the equipment in which 
you are interested 


A. C, 
WICKMAN LTD., COVENTRY 


MANCHESTER 
° BELFAST 


LONDON 
LEEDS . 


BRISTOL . 
GLASGOW 4 


BIRMINGHAM 








om coiled 
he smatler 


stock at 250 a minute int 
| sizes and 125 2 minute in the larger 
range. Points are pressed into shape 
P ensuring better driving qualities 
than are commonly found with 
sliced cut-off points. 


NEWCASTLE 
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An almost untimi 
forms can be pr 
to 12000 parts an hour. 

chines can 


be quickly conver 
strip forming oF vice versa. 


CHAIN 


Knotted chain is produced at speeds 
up to 70 links a minute ; mattress 
chain at an average rate of 120 links 
short link welded chain 


a minute ; 
for ships, cranes, etc.. is formed at 
speeds up to 110 links a minute, 


lly welded at rates 


and automatica 
(according 


up to 60 links a minute 
to size). 


Up to 550 nail 
to size) can be pr 
automatic nail presses. 


is a minute (according 
duced on Heenan 
Round nails. 
oval brads, square. fluted or twisted 
nails can all be produced with 2 
wide variety of head shapes, direct 
from coiled stock. 


on HEENFIN 


automatic W 
IRE AND STRIP FORMING MACHINES 


ic 


Pit m ire oS | 
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Specialist technicians are ouly to advise on your jobs. Please send drawings, specifications, au 


AGENCIES DIVISION + TERMINAL HOUSE -: VICTORIA + LONDON S.W.1. 
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DREBOMAT | 


(BEKOMA-BOEHRINGER) 


FINE BORING MACHINES 


TABLE SURFACE 172” x 123’ Max. TABLE TRAVEL 123” 
























Cylindrical and taper turn- 
ing, boring, spotfacing, sur- 
facing and copying can all be 
carried out on this semi-automatic 
fine borer — yet it has the output” 


capacity of a single-purpose machine 








EARLY DELIVERY fl 


Be Mh Gh ss 








quantities to Sole British Agents: 


FR, 
W. E. SYKES LTD | 


STAINES Qe MIDDLESEX 






Telephone: SLOANE 2272 (3 lines) 
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“‘Newallastic”’ bolts and studs have qualities which 
are absolutely unique. They have been tested 
by every known device, and have been proved 
to be stronger and more resistant to fatigue 
than bolts or studs made by the usual method. 


| 
| @i Page” 
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In the many branches 

of Engineering, in every country, 
we serve Industry’s vital need 
for socket and square head 


high tensile screw products. 


The manufacturing range includes 
Whitworth, B.S.F, B.A. D.I.N. 
V.S.M. A.N.C, A.N.F. and the new 
Unified Threads. The British 
Standards are stocked in Coventry and 
at depots throughout the U.K. Other 
threads are available in their 
appropriate countries in a variety of 
sizes and lengths. 








INBR AK 0 ame acars 


BURHRARBY ROAD covenTay 


Stocked and Distributed by CHARLES CHURCHILL & CO., LTD., Coventry Road, Birmingham. 
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Prolonged 
May we send fully descriptive literature ? 


Coventry Gauge 
& TOOL CO. LTD. Bain 
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SCHOFIELD SCHOLARSHIP, 


Mr. A. H. Needham, one of the 1951 Schofield Scholarship winners, lett on 
Friday, 18th May, to spend six months in Switzerland under the terms of the 
Award. Major-General K. C. Appleyard, C.B.E., President of the Institution, 
and Mr. B. H. Dyson, Chairman of the Awards Sub-Committee, are here seen 
with Mr. Needham prior to his departure from Victoria Station. 












INSTITUTION NOTES 
July, 1951 


COUNCIL As a result of the Ballot, the following have been 
NOMINATIONS elected to serve on Council for the year 1951-1952 : 


Members: Mr. H. W. Bowen, O.B.E. 
Mr. R. M. Buckle. 
Mr. R. C, Fenton. 
Prof. T. U. Matthew. 
Mr. F. Bernard White. 


Associate Member: Mr. E. D. Broome. 


CONFERENCE ON HEAT TRANSFER, SEPTEMBER, 1951 


A Conference has been arranged by the Institution of Mechanical 
Engineers and the American Society of Mechanical Engineers to 
take place in London from the 11th to the 13th September this year. 
The discussion will be centred on developments in the mechanism 
of transference of heat and the design of related apparatus, and 
leading professional societies in the United States, Britain, the 
British Commonwealth and Europe will be represented. 

The two organising Institutions are arranging for the presentation 
of groups of papers. It is anticipated that each Institution will 
submit forty to fifty separate papers. 

It is proposed to restrict the papers to developments which have 
taken place during the last ten years, 1941—1950, and the following 
main group headings have been agreed as covering the field of 
discussion : heat transfer with change of state ; heat transfer between 
fluids and surfaces ; conduction in solids and fluids ; radiation, 
instrumentation, measurement techniques, and analogies ; special 
problems such as heat transfer in turbine blade cooling, in liquid 
metals, in gas turbines, and in piston engines, the mercury boiler, 
etc. 

Advance copies of papers will be available sometime before the 
beginning of the Conference so that as much time as possible may 
be devoted to discussion. 

On Tuesday evening, 11th September, there will be a Con- 
versazione to which ladies will be welcomed ; and on Wednesday 
evening it is anticipated that there will be a James Clayton Lecture. 
After the closing technical session on Thursday afternoon, it is 
hoped that those directly responsible for organising the Conference 
from all over the world will be able to dine together. 
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INSTITUTION NOTES 


Further particulars and forms of application may be obtained 
from :— The Secretariat, Heat Transfer Conference, The Institu- 
tion of Mechanical Engineers, Storey’s Gate, St. James’s Park, 
S.W.1. 


1951 PRODUCTION ENGINEERING SUMMER SCHOOL 
A limited number of vacancies are still available for the Summer 

School which will take place at University College, Durham, from 

Wednesday, 29th August, to Sunday, 2nd September, 1951. 
Application forms and detailed programmes may be obtained 

from the Head Office. The main lectures and addresses will be 

as follows : 

Thursday, 30th August. 


Opening Address by the President of the Institution. 


Lecture I. STANDARDS OF INDUSTRIAL PERFORM- 
ANCE. By W. C. Puckey, Esq., Chairman of 
Council. 


Address A. SCIENCE AND INDUSTRY. 
(Speaker to be announced later.) 


Friday, 31st August. 

Lecture II. PRODUCT DESIGN. By J. B. Jay, Esq., Chief 
Designer, Hymatic Engineering Co. Ltd. 

Address B. THE ARMED SERVICES AND INDUSTRY. 
By Major General S. W. Joslin, C.B.E., Director of 
Mechanical Engineering, War Office. 


Saturday, rst September. 

Lecture III. MATERIALS HANDLING. By W. J. T. Dimmock, 
Esq., recently Secretary of Materials Handling 
Productivity Team. 

Address C. EDUCATION AND INDUSTRY. By Noel F. 
Hall, Esq., M.A., Principal of The Administrative 
Staff College. 


NEWS OF MEMBERS 


Mr. R. J. Andrews, Associate Member, is now Works Study 
Engineer at I.C.I. Ltd. (Billingham Division), Mossend Works. 


Mr. W. S. French, Associate Member, is now Apprentice Trade 
School Supervisor to the Bentley Engineering Group of Companies, 
Leicester. 
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Mr. H. Gibson, Member, has been elected Chairman of the 
Indian Engineering Association for the coming year, and Mr. 
B. F. Goodchild, Member, has been elected Vice-Chairman. 


Mr. A. H. Langford, Member, Director and General Manager 
of Heenan & Froude, Ltd., Worcester, has been appointed a 
Director of their subsidiary company, The Morton Machine 
Company, Ltd., Wishaw, Scotland. 


Mr. A. F. Law, Associate Member, has been appointed Works 
Manager of The Mettoy Co. Ltd., Northampton. 


Mr. T. B. Maddison, Associate Member, has been appointed 
Production and Works Assistant to the Mechanical & Electrical 
and Carriage & Wagon Engineers, Eastern and North Eastern 
Regions, Doncaster. 

Mr. A. F. Pike, Associate Member, has now joined Beckett, 
Laycock & Watkinson Ltd., London, N.W.10, as Assistant Chief 
Draughtsman. 


Mr. W. J. Price, Associate Member, is now Principal of the Forest 
of Dean Mining & Technical School, Cinderford, Glos. 


Mr. C. W. Roberts, Member, is severing his connection with 
Sparklets Ltd., and is starting in business on his own account. 


Mr. A. B. Thompson, Associate Member, is now Works Manager, 
Gun and Shell Factory, Cossipore, Calcutta, 2, India. 


Mr. Fredk. O. Walker, Associate Member, left England on the 
11th May to take up the position of Production Manager with the 
Fairey Clyde Aviation Co. Pty. Ltd., Aerodrome, Pankstown, 
N.S.W., Australia. 


Mr. P. C. Bradshaw, Graduate, has been appointed Assistant 
Manager to Messrs. McLeod & Co., Calcutta. 


Mr. J. F. A. Bryen, Graduate, hasybeen appointed Group Units 
Supervisor (Production Control Dept.) at A.E.C. Ltd., Southall, 
and Mr. R. A. Foley, Graduate, has been appointed Assistant 
Supervisor. 

Mr. W. A. Hendrie, Graduate, is now Planning Engineer 
(Modifications) at the Engineering Base, B.E.A., Renfrew. 

Mr. J. J. Marklew, Graduate, is now Design and Development 
Engineer at G. L. Murphy, Ltd., Menston, near Leeds. 

Mr. W. E. Mosse, Graduate, is now a Technical Assistant in the 
Production Engineering Service of The Metal Box Co. Ltd., 
London, W.1. 

Mr. A. M. Pritchard, Graduate, is now Assistant Lecturer in 
Production Engineering at the Kenrick Technical College. 
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SOUTHERN SECTION DINNER 





This photograph of the Southern Section Dinner held at the 
Dolphin Hotel, Southampton, on the 6th April last, includes Sir 
Robert S. Wood, K.B.E., C.B., M.A., Principal of University 
College, Southampton ; Major-General K. C. Appleyard, C.B.E., 
President of the Institution ; Mr. Walter C. Puckey, Chairman of 
Council ; Mr. C. A. Clarke, Presiden, Southern Section ; Mr. H. 
H. Whitaker, Vice-President, Southern Section ; Mr. S. Jackson ; 
Mr. J. W. Taylor, Section Honorary Secretary ; Mr. W. F. S. 
Woodford, Institution Secretary, and Mr. S. Caselton, Assistant 
Secretary (Administration). 


ANNUAL Members are reminded that Annual Subscriptions 
SUBSCRIPTIONS for 1951/52 are due on the ist July. Prompt 
payment would be very much appreciated. 


HAZLETON MEMORIAL LIBRARY 


The following publications have recently been received and are available to members. It 
would be helpful if the volume classification number could be quoted when borrowing books. 


REVIEW WorksHop TECHNOLOGY—PartT III by Dr. W. A. J. 
Chapman. Edward Arnold & Co., London. os. net. 
The regard now given to Workshop Technology as a basic 
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subject of prime importance in engineering courses makes the 
publication of a new volume in the subject a matter of concern to 
many. 

This is the third and final part of a set of books which have done 
much to foster a true appreciation of the subject, which has its own 
particular problems in study and teaching. 

The standard of the book is such as to make it valuable to students 
in Ordinary and Higher National Certificate Courses and in City 
and Guilds Courses in Machine Shop Engineering. 

By a somewhat unusual classification of subjects, the author 
has covered a wide field yet has included the fundamentals so 
necessary to any analytical approach to metalworking processes. 
In addition to Metal Cutting Processes, other processes, equally 
important to engineering production, are covered in chapters on 
Contributory Processes. Since each of these would amply warrant 
a separate volume, some selection has had to be made as to the 
depth of treatment and field covered. 

A section on Assembly Processes, so frequently neglected in text 
books concerned with manufacture, might have been included to 
advantage. Investment Moulding could have been mentioned, 
however briefly, as a development of great importance. 

The diagrams are extremely well produced and much care has 
evidently been given to their choice. Fig. 143 might have been 
drawn to show the spirit level supported on slip gauges, a condition 
vital to the success of the test being made. This is mentioned in the 
text. Also, in dealing with the six degrees of freedom it should be 
emphasised that all movement may be to and fro unless dual 
restraint is used. 

It is difficult to indicate the overall standard of this work as the 
field is of such a width as to afford opportunity in some cases of 
introducing the basic elements of a process only, but the book gains 
rather than loses by this in view of its objective. 

A final chapter on Installation and Maintenance of equipment is 
worthy of special note as often scant attention is given to this subject 
in text-books ; its importance becomes vital in times of restricted 
supply of new equipment. 

The book is excellently produced throughout and the price 
should not be considered out of proportion to this and the contents. 
With Parts I and II, Workshop Technology, Part III, forms an ap- 
preciable contribution for students and teachers. 

T.B.W. 


ABSTRACTS 


338. ECONOMIC ORGANISATION 
“The Future of Private Enterprise : a Study in Responsibility ” 
by George Goyder. Oxford, Basil Blackwell. 1951. 179 pages. 
The contents of this book, which are devoid of politics, include an 
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ideal constitution for industry based upon the recognition of the responsi- 

bilities of an enterprise to all parties concerned in its functioning, other than 
\ the shareholders alone. The student of Industrial Administration will find 
this book of interest, although the views expressed may not be in keeping 
with what he has been led to believe. The publication also contains three 
chapters on “ The Responsible Company” and the Articles of the Carl 
Zeiss Foundation. 


517.2 CALCULUS 
* Calculus ” by Lyman M. Kells, Professor of Mathematics, United States 
Naval Academy. (2nd Ed.). George Allen & Unwin, Ltd., London. 
508 pages. 
) This text approaches calculus from the first stage and progresses in 
well-defined steps through “ Basic Concepts”; ‘‘ The Derivative ”’; 
“* Applications to Curve Tracing ”; ‘‘ Maxima and Minima ’’; “ Velocity ’’; 
“Acceleration Rates”; ‘“ Differentials”; ‘“ Law of the Mean”; 
“* Approximate Values,” until at an early stage in the book (Chapter IV) 
Integration is introduced. This provides for the study of basic material 
and allows the student to grasp essential theory involving only simple 
algebraic operations early in the course, and thus progress is simplified. 
The author stresses the importance of vectors and Chapter XII is devoted 
) to the theory of vectors in relationship to calculus. Each chapter contains 
a series of progressive exercises and full use has been made of illustrations 
of a pictorial nature in addition to the usual explanatory diagrams 
Another feature of this book is the reliance on intuition as opposed to com- 
plicated operations and formal processes until such time as the student is 
in a position to appreciate fully their significance. The remaining chapters 
include Trigonometrical Functions, Integrals and Applications, and 
Differential Equations and the Appendices include Table of Integrals, 
Natural and Common Logs and Exponential and Hyperbolic Functions. 
RESEARCH 
* Jubilee Book of the National Physical Laboratory” by John 
Langdon-Davies. H.M.S.0. 1951. 104 pages. 

An account of the origin, development and work of the National 
Physical Laboratory, written for the layman, and illustrated with numerous 
photographs. 

621. MECHANICAL ENGINEERING 
“Newnes Engineers’ Reference Book, 1951” edited by F. J. Camm. 
George Newnes, Ltd., London. 1,727 pages. 

To the fourth edition of this Handbook for production engineers have 
been added further tables including unified and camera-lens holders threads, 
collets, belting and rope drives, analyses of electrical faults and pipe flanges. 
To engineers not familiar with this work, mention might be made of the 
following sections :—bearings ; screw thread measurement; machine 
operations such as grinding, drilling and milling ; presswork ; metallurgy ; 
foundry practice ; heat treatment ; plastics and production control. 

621.313 ELECTRIC MACHINES 
“ Fractional Horse Power Motors ” by Stuart F. Philpott. Chapman & 
Hall, London. 1951. 367 pages. 

This book deals with the subject essentially from a practical angle, and 
provides a general knowledge of various types of electric motors and 
associated equipment. All the common types of motors are dealt with for 
alternating and direct currents and universal applications. The subject 
matter is presented in a clear and simple manner, free from elaborate 
theoretical considerations. The book is, therefore, not recommended to the 
student of theory. The latter half of the book contains some information on 

the different types of construction and some guidance on the selection of the 
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correct type of motor for the job, together with some typical motor 
applications. There is also information on various tests which should be 
applied to check the performance and quality of different types of motors 
and, finally, a chapter on Radio Interference Suppression. 
651. OFFICE ORGANISATION AND METHOD 
“ Management of the Smaller Office” by Joint Office Management 
Committee. British Institute of Management and Office Management 
Association, London. 1951. 91 pages. 
This publication, which succeeds B.S.1100 : Part 10, originally written 
for the B.S.I. by the Office Management Association, is the work of, and is 
sponsored by, the Joint Office Management Committee of the O.M.A. and 
the British Institute of Management. This book is addressed primarily 
to the general manager of a business employing an office staff numbering 
between 20 and 70. Its aim is to furnish sufficient information about office 
management to enable the office manager to ensure that proper control of 
clerical procedures is maintained ; to prompt him to ask those questions 
which will test the general efficiency of the office or a particular feature of 
it ; if all is not well, to determine what steps should be taken to improve 
the situation. The book is divided into four parts :— 

1. Planning : staff ; accommodation ; procedure. 

2. General Office Services : typing ; indexing and filing ; communica- 
tions ; sales invoices ; sales ledgers ; cash ; purchases ; pay roll. 

3. Some Aids to Clerical Work : forms ; machines and devices. 

4. Clerical Fob Grading Schedule: a classification of clerical jobs into six 
grades, according to the quality of the work performed and the 
measure of responsibility involved. 

914.2 DIRECTORIES—GREAT BRITAIN 

“Power Transmission Directory and Trade Names Index 1950- 
1952.” (8th Ed.). Trade & Technical Press, Ltd., London. 281 pages. 
A guide to mechanical power transmission equipment in Great Britain, 

arranged alphabetically by (1) trade name; (2) type of equipment ; 

(3) mame of manufacturer or supplier ; (4) town or postal area. In 

addition, there is an Industrial Electric Motor Supplement, with trade 

names, alphabetical and geographical sections, and a Table of Belt Lengths 

for V-belt Drives. 


OTHER ADDITIONS 


331.1 PERSONNEL MANAGEMENT 
Lawe, F. W. “Staff Management,” Lond., Institute of Personnel 
Management. 1950. 28 pages. 
Urwick, Lyndall. “ Personnel Management in Relation to Factory 
Organisation.” (Rev. Ed.). Lond., Institute of Personnel Management. 
1950. 27 pages. 
331-152 CO-OPERATIVE ADMINISTRATION ; 
JOINT CONSULTATION 
Institute of Personnel Management, London. “ Joint Consultation: A 
Practical Approach.” Lond., The Institute. 1950. 47 pages. 
621.83 GEARS 
Buckingham, Earle. “Spur Gears: Design, Operation and Pro- 
duction.” New York, McGraw-Hill. 1928. 451 pages. Illustrated. 
Diagrams. 
621.86 MATERIALS HANDLING 
United States—Department of Commerce. “ Pallets for the Handling 
of Groceries and Packaged Merchandise.” Washington, Gov. 
Printing Office. 1947. 13 pages. (Simplified Practice Recommenda- 
tion R228-47). 
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621.9 MACHINE TOOLS 
Theegarten, A., and Geyer, M. “ Milling.” Lond., Machinery Pub. Co., 
(n.d.) 76 pages. Illustrated. Diagrams. (Yellow Back series.). 
Townsend, William S. B. “ Aircraft Press Tool Maker.” Lond., 
Pitman. 1942. 75 pages. Illustrated. Diagrams. 


* Metal Spinning : Applications of the Process, Equipment, Tools 
and Procedure.” Brighton, Machinery Pub. Co. (n.d.) 63 pages. 
Illustrated. Diagrams. (Yellow Back series.). 

657. ACCOUNTANCY 

Church, A. Hamilton. “ Overhead Expense in Relation to Costs, 
Sales and Profits.” New York, McGraw-Hill. 1930. 418 pages. 

Willsmore, A. W. “ Business Budgets and Budgetary Control.” 
Lond., Pitman. 1932. 225 pages. 

658.5 PRODUCTION PLANNING AND CONTROL 

Reynolds, Clifton. “Production Planning.”  Lond., Pitman. 1932, 

229 pages. Illustrated. Diagrams. 


621.794 CHEMICAL SURFACE TREATMENT OF METALS 

Northern Aluminium Company Limited, London. “ Surface Preparation 
of Aluminium for Paint Systems.” (2nd Ed.) Lond., The 
Company. 1949. 24 pages. Illustrated. 

Admiralty-Vickers Gearing Research Association. “ Report No. 1; the 
Erection of the Craven 21 ft.Gear Hobbing Machine at Messrs. 
Vickers-Armstrongs Ltd., Barrow.” Barrow-in-Furness, The Associa- 
tion. 1951. 18 pages. Photos. Drawings. 


BRITISH The following standards have recently been issued, and 

STANDARDS = may be obtained from the British Standards Institution, 

24/28, Victoria Street, London, S.W.1, post free, at the prices 

stated : 

641 : 1951 Dimensions of Small Rivets for General Purposes (2/6). 

1710: 1951 Colour Identification of Pipe Lines (2/6). 

1714: Part I: 1951 Handling Carbon Black—Loading and Stow- 
ing in Ships (1/-). 

1718: 1951 Tolerances for Steel Drop Forgings and Upset 
Forgings (2/6). 

1726: 1951 Guide to the Method of Specifying Helical Com- 
pression Springs (4/-). 


The Library will be open between 10 a.m. and 
a 5-30 p.m. on Mondays, Tuesdays, Thursdays and 
Fridays; between 10 a.m. and 8 p.m. on Wednesdays; and between 
10 a.m. and 1 p.m. on the first Saturday of every month. 


Members are reminded that binding cases for the 
a Cae Journal are obtainable from Head Office, price 
7/6 each post free. The cases, each of which will hold 12 issues of 
the Journal, are made of stiff board covered with imitation leather 
cloth, with gilt lettering on the spine. 
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CHANGE OF appress _t would be of great assistance to Head Office 

if members would ensure that the business 
addresses contained in their records were up-to-date, and would 
notify Head Office as soon as possible of any change of appointment. 


RESEARCH PUBLICATIONS “ number of copies of the following Research 
publications are still available to members, 


at the prices stated : 


Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research & Development 10/6 
Practical Drilling Tests 21]- 
Test Charts for Machine Tools, Parts 3 and 4 5/6 each 


These publications may be obtained from the Production 
Engineering Research Association, “Staveley Lodge’’, Melton 
Mowbray, Leics. 


ISSUE OF JOURNAL Owing to the fact that output has to be adjusted 
to meet requirements, and in order to avoid carry- 

ing heavy stocks, it has been decided that the Journal will only be 

issued to new Members from the date they join the Institution. 


IMPORTANT 1” order that the Journal may be despatched on 
—_————_ time, it is essential that copy should reach the 
Head Office of the Institution not later than 40 days prior to the 
date of issue, which is the first of each month. 
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THE TEACHING OF ENGINEERING 
WORKSHOP TECHNOLOGY IN 
PROFESSIONAL COURSES 


by T. B. WORTH, M.I.Mech.E., A.M.I.E.E., M.1.Prod.€., 
Education Officer to the Institution. 


Lecture given in the course ‘‘ The Teaching of Workshop Technology,” 
The Polytechnic, Regent Street, London, W.!, January, 1951. 


WENTY-FIVE years ago it was unusual to find the subject 

of Engineering Workshop Technology as part of a professional 
type course. The structure of the courses tended to follow the 
design aspect as distinct from that of manufacture. True, the 
subject of Mechanical Technology was studied but the subjects 
are not identical. 

This concentration on design was probably a major contribution 
to the development of outstanding engineering projects in this 
country, and it is important that it should proceed unabated. 

However, once the lead in manufacturing ability gained through 
the Industrial Revolution had begun to narrow, it became in- 
creasingly evident that much more attention must be paid to 
production methods until today the emphasis is on production. 

Thus, through force of circumstance, the subject of Workshop 
Technology has taken its rightful place as a basic subject in profes- 
sional engineering courses. Its importance to the production 
engineer was early recognised by inclusion in courses but only 
comparatively recently has its value to design engineers been 
appreciated. These brief historical notes are useful since they help 
to focus attention on the object of this lecture, namely to promote 
thoughts concerning the teaching of workshop technology as a 
subject of the same relative value as other subjects in professional 
engineering courses. 

It may be asked “‘ What is the difference between the treatment 
of the subject in a craft course from that in a professional course ? ”’ 

The difference will be essentially one of approach rather than of 
content, a difference also of opportunity and objective. 

In the teaching of any subject, particularly one so wide in scope 
as Workshop Technology, it is essential to have clearly in mind 
the object of the course of which it forms a part. 

Professional courses aim at producing men who can ultimately 
be responsible for decisions as to what should be done rather than 
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the doing of it. This may involve an assessment of a high order 
of the laws of a situation, or of some new technique, or of a new 
application of science in the light of existing techniques. 

Again, professional courses make different demands from craft 
courses on the students. This is largely through the medium of 
subjects which lend themselves readily to a mathematically 
analytical approach. 

Such a remark must not be interpreted as conferring on such 
subjects an elevated status as compared with Workshop Technology 
—they are of relative equal importance. 

Lest a confusion of terms arises, it is desirable to see exactly what 
the omnibus title ““ Workshop Technology *’ means in a professional 
type course. 

It is well defined in terms of syllabus headings for the subject in 
courses which use the title up to and including The Higher National 
Certificate Stage in Engineering, such as the courses of the Union 
of Lancashire and Cheshire Institutes. Fig. 1 shows the stages in 
such courses. 












































WORKSHOP TECHNOLOGY — U. L. C. I. 
PRODUCTION ENGINEERING & MECHANICAL ENGINEERING 
3RD YEAR 4TH YEAR 5TH YEAR 
MATERIALS MATERIALS MATERIALS 
HEAT TREATMENT STRUCTURE OF HEAT 
METALS TREATMENT 
MEASUREMENT MEASUREMENT 
GAUGING AND AND METROLOGY 
INSPECTION INSPECTION 
MANUFACTURING COMPONENT 
PROCESSES © DRAWINGS 
CUTTING TOOLS 
MACHINE MACHINE MACHINE 
TOOLS TOOLS TOOLS 
FIG. | 


The scope of the subject and its associated teaching problems 
becomes apparent from a breakdown of the item ‘‘ Manufacturing 
Processes ’? which might be as shown in Fig. 2. 


It will be seen that : 
(1) Workshop Technology is a fundamental link between Design 


and Manufacture and demands equal attention. It may in fact 
dictate design. 
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WORKSHOP TECHNOLOGY — ENGINEERING 
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EXCLUDING PRODUCTION OF METAL FROM ORE 
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FORGING 


HEAT TREATMENT 
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FIG, 2 
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(2) Its ‘‘ subject characteristic” is of the same order as that of 
** Metallurgy.’ It will thus present similar problems in the 
demands on the teacher and on the student. 


(3) It will be studied alongside other subjects of entirely different 
characteristics. 

It is of great importance therefore to exploit to the full the fact 
that students in professional courses have certain “ tool subjects ”’ 
at their disposal. 

If these ‘‘ tool subjects ’’ can be related in any way to the study 
of Workshop Technology, it will help to develop the critical approach 
which will be expected of the student. 

Fig. 3 shows these related subjects,* some of which may be used 
more readily than others. For instance, the relation between 
Workshop Technology and Metallurgy, or Engineering Drawing 
is apparent. 


Relation to Experience of Students 


(1) In courses of the “ sandwich’’ type—whether “ thick ”’ or 
“ thin ’’—students will generally find the subject to their liking. 
It relates directly to their day-to-day experiences in the works. 
(Examination results, however, show that it is anything but the 
** soft option’? some claim. Whether this is due to lack of know- 
ledge or lack of powers of expression is an interesting issue.) 

Advantage should be taken of this relation to experience in the 
teaching through discussion of project, thus affording opportunities 
for interchange of knowledge. 


(2) In full-time courses, the lack of this condition imposes diffi- 
culties in the presentation of the subject to “ college-based ”’ 
students. Their mechanical comprehension is so often limited. 
This deficiency cannot entirely be made good in the college 
workshop. 


(3) In any case, certain processes will be foreign to the direct 
experience of some or all of the students. 

It must be remembered, however, that the aim is to develop 
a critical approach to the subject and, unless courses are designed 
to give more time to the subject—in its own rights as a basic subject 
—than at present, it becomes extremely difficult to do this 
adequately. 

What then are some of the teaching skills which give a reasonable 
approach, not only factually, but with some degree of analysis ? 

Immediately the subject of ‘* Presentation’? comes to mind— 
and before Presentation comes Preparation in no small degree. 
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Graphical representation should ‘be used wherever possible. It 
is all important as depicting the consequences of the use of some mechanism 
or process. Fig. 4 is an example. (Messrs. Cincinatti Milling 
Machines Ltd.). 

It shows the consequence of using a simple cam, Fig. 5, which, 
through relatively expensive control mechanism, imparts a variable 
feed motion to the table of a milling machine. The feed motion 
is related to the “ cutter/component ” characteristic, as shown 
below the graph. 

Note how readily the economics in terms of time may be deduced 
and how the mathematical result is easily related to the mechanism. 

But this may be taken further. Already the plant economics 
have been mentioned in the terms “ Simple Cam,”’ i.e., cheap and 
quick change-over, and “comparatively expensive control- 
mechanism ”’ implying relatively high initial cost. 

Now, taking advantage of the student’s knowledge of mathe- 
matics and mechanics, this may be related to the process. Fig. 6A 
shows that, by simple calculation, the obvious saving in time is 





ANALYSIS OF HP REQUIREMENTS. 
CONSTANT FEED : VARIABLE FEED 


HPav =-13-5 HPav =22°8 
TIME/=138 SECS. TIME/=10I SECS. 
/PIECE /PIECE 


TIME SAVED —37 SECS. 
ENERGY 38 FT LB. : 31.5 FT. LB. 
ENERGY DIFF. +6-5 FT. LB/. 
/PIECE 
FOR 100 PIECES 
SAVING IN TIME | HOUR 
EXTRA ENERGY —650 FT. LB. 
EXTRA ENERGY 
IN KW. HR. =-000245 
ASSUMING COST OF 
MACHINE-HOUR - 10S 
SAVING OBVIOUS. 


FIG. 6A 











economic financially since the “‘ operator-machine saving ”’ is much 
more than the cost of the additional expenditure in power. 

This relates process-machine-cost. 

The economic approach is also illustrated in Fig. 68 taken from 
‘** Machine Tool Review ” (Messrs. Alfred Herbert, Ltd.). 

As an example of another type, the subject of Heat Treatment 
is an extremely important part of Workshop Technology. It is a 
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precise science involving measurement and control. The process is 
used to impart, restore or annul some property in a material, o 
to make the material amenable to change of form. 

Its analysis is ultimately Metallurgical. But up to the ordinary 
National Certificate level students usually have little related 
metallurgical knowledge. They do have a relatively good know- 


ledge of the mechanical properties of a material. Why not use 
this knowledge gained through a study of Mechanics and Materials ? 
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Fig. 7 shows mechanical properties with reference to percentage 
carbon. Note how readily the diagram may be constructed. 


Fig. 8 shows how constituent combinations of Iron and Carbon 
are defined in relation to strength and then how proportional 
(Visual) constituents may be introduced with reference to process. 
(Fig. 9.). This assumes, of course, that the student has been 
introduced to the nature of the constituent’s combinations. Figs. 
7, 8 and g are derived from Sauveur’s “ Metallography and Heat 
Treatment of Iron and Steel.’’ (McGraw Hill Publishing Co. Ltd.). 


Can we relate process to measurement easily? In Metrology 
the geometric simplicity and related accuracy of the pitch-measuring 
machine might be brought to the attention of students. This has 
aesthetic content. 
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FIG. 7. Diagram showing the relation between the 
tenacity, hardness and ductility of steel and its carbon 
conten . 


Fig. 10 shows the results of measuring screwed parts produced 
by three different threading processes (a) single-point cutting, 
(6) rolling, and (c) grinding. It will be seen that, by using all 
four quadrants of the graph, an easily recognisable pattern results. 
It tells us something about the process too. 
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FIG. 8. Diagram showing the relation between 
critical points and the structural composition of slowly 


cooled steel. 
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FIG. 9. Diagram depicting the influence of the rate 

of cooling on the mechanism of the structural trans- 

formation taking place in the critical range in steel 
containing 0.3 per cent carbon. 
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FIG. 10 


The concentric circles represent distances in from the ends of 
the threaded portion, thus isolating what are apparently end-effects. 
It is not claimed that these relative errors are to be expected under 
all conditions as more pieces would have to be measured. It is 
claimed that the fact that the relative pitch errors are related to 
process is demonstrated, and the students will have become 
familiar with the measuring apparatus as a quality-control 
mechanism. 

In Workshop Technology certain important groups of machines 
are studied with respect to the type of surface produced and one 
group is that known as “reciprocating.”’ A study of the mechanisms 
themselves are valuable in that they show how idle time is reduced. 
This can be evaluated in ‘‘ Theory of Machines ”’ provided the right 
type of example is used—such as Figs. 11 and 12, which are from 
** Modern Machine Tools,’ by H. C. Town. (Sir Isaac Pitman & 
Sons, Ltd.). 

An extremely valuable exercise in the calculations concerned with 
epi-cyclic gearing shows that the forward or cutting-stroke results 
from an input shaft-speed of +50 r.p.m., and for the return stroke 
the shaft speed is —187.5 r.p.m. This shows how the mechanism 
achieves one of the most important savings in any manufacturing 


process. é : ; 
In this survey of some of the factors to be considered in the teach- 
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ing of Workshop Technology in professional type courses, an 
attempt has been made to postulate and illustrate what appear to 
be useful methods of approach for the particular quality of student 
involved. It is only by such relationships and use of other subjects 
that the teaching of Workshop Technology becomes analytical as 
distinct from factual and descriptive. Some description is essential, 
just as it is in Metallurgy, but the students should be quite capable 
of assimilating the “‘ descriptive ’’ content through private reading. 
It is in the application of processes and tools that they need teaching 
guidance, and a method of presenting the characteristics of pro- 
cesses follows to illustrate such guidance. 


PRODUCTION PROCESSES 


In dealing with Production Processes of the primary forming 
type (casting, forging, extrusion, etc.), there are two main aspects : 
(1) The mechanics of the process. 

(2) The characteristics of the end-product. 
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It is comparatively easy to acquaint students with the 
mechanics of the process by visual means. Careful analysis 
is required in the case of the product characteristics. 

A suggested breakdown is given for the process : 





Impact ExTRUSION PROCESS 





Principal Application. Tubular or cup-shaped parts. 





Materials. Mainly non-ferrous, Tin, Lead, Aluminium, Zinc with } 
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pre-heating. Copper and Brass if Hooker process of down 
forced extrusion is used. 


Machines. High speed crank, eccentric or toggle presses. 


50/100 Tons per square inch normal pressure. 
40/45 strokes per minute. 
Duration of working stroke = 1/15 to 1/10 second. 
Duty is relatively severe. 

Accuracy. High. Wall thickness and diameter to .001/.002 inch. 

Bottom thickness .003/.005 inch. 


Product Design. Parts with heavy bottom and relatively thin side 


walls : or bottom requiring bosses, necks, cavities, or studs 
integrally. 


Cross-sections of square, rectangular, oval or combinations of 
these are most suitable. 


Useful where ratio L/D is high and where wall requires 
internal or external ribs. ~ 











Fig. 13. A tilt hammer, operated by a water wheel, and used 
at Kirkstall Forge Engineering Ltd., Leeds, from 1600 to 1921. 


(Reproduced by kind permission of the company). 
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Comparison with other Processes. Items under “ Product Design” 
show advantage over stamping and deep drawing. Tool 
duty and machine duty are much more severe. 


This problem of relationship can also be looked at from another 
angle. By careful choice of example in subjects such as 
** Mechanics,” ‘Strength of Materials’’ and ‘“ Theory of 
Machines ’”’ the analysis of a mechanism can be related to the 
process resulting from its use. 

This leads immediately to experimental work in Workshop 
Technology. Space does not permit of detailed description but 
the general approach suggested is shown in the article ‘ Experi- 
mental Work in Technical Colleges.” (Jnstitution of Production 
Engineers Journal, March 1948.) By framing each experiment to 
bring out some fundamental characteristic of a process or mechanism, 
the student’s powers of deduction specifically related to what is so 
often considered as entirely “ descriptive’? can be developed. 








Fig. 14. Tilt hammer used at Wortley Iron Works from 1640 to 
1914 and probably after that date. 

(Original painting by Arthur Bell-Foster, and reproduced by kind 

permission of Messrs. Davy United & Engineering Co., Ltd., Sheffield). 
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The framing of examination questions can also help, as one of 
the most efficient forms of developing a standard of teaching is first 
to develop a “ standard of expectancy’ through examinations. 

To illustrate this point, the request to “ Describe a certain 
process’’ should be avoided. Ask for a process chart. The 
answer is not only more readily assesssed but uses true engineering 
method. 

Summary 


(1) Workshop Technology is essentially basic. 


(2) It should not be taught in isolation—this is true of all 
subjects. 


(3) Every opportunity should be taken of using other knowledge 
possessed by the student. 


(4) Analyse and discuss rather than be always factual. 
(5) Use visual aids—the subject asks for them. 


(6) Make the student think by asking for charts and diagrams 
whenever possible. 


Returning to the question of project work and its use in making 
students think, the Filmstrip ‘“‘ Forging to Finished Part” is a 
useful illustration. (Stripslide No. 97 distributed by Messrs. 
Dance-Kauffman Ltd., 18 Upper Stanhope Street, Liverpool.) 

By discussing each operation in relation to its neighbours, a 
picture is built up, and the student immediately realises how 
important neighbouring operations are. 

Now, much has been left out. The problem is not easy, and 
demands endless preparation. There has always to be a beginning 
to any process and history may provide useful illustrations in the 
chain of development as is shown by Figs. 13 and 14. 

It is hoped that these few ideas will help teachers to encourage 
in students an analytical approach to problems of manufacture. 
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A BROADER CONCEPTION OF 
PRODUCTIVITY AND ITS MEASUREMENT 
By F. G. S. ENGLISH,* M.I.Prod.E. 

Presented to the London Section of the Institution, |st March, 1951. 


RODUCTIVITY is an overworked term which is being 

extensively misused by the unqualified, while the qualified are 
busy trying to establish an acceptable definition, and the more opti- 
mistic are also trying to measure it. There is little doubt that 
whatever is meant today by Productivity, it must have existed in 
essence ever since the human race became industrious. 

In this paper, Productivity is considered in the broadest possible 
sense as a qualification of the efficacy of human industrial endeavour. 
This broad conception is used in order to justify a complete analysis 
of all factors. It is essential to do this methodically. 


OUTLINE Firstly, in order to create a background, consideration 
will be given to reasons for the study of Productivity 
and the need to apply some more universally accepted form of 
measurement or, in a sense, to state the problem. The next step 
will be to establish the simple basic factors affecting Productivity. 
These factors will then be related to the more complicated 
structure of modern industry, and considered in more detail for 
the purpose of defining the manner in which these factors affect 
Productivity. 
Finally, consideration will be given to a method of measurement, 
and thereby control. 


Firstly then, why study Productivity ? Industry 
WHY STUDY , : ae 

has existed in one form or another for thousands 
PRODUCTIVITY ? << : 

of years so that it is fair to ask why we are suddenly 
becoming Productivity conscious. It may be, of course, that we 
are merely giving an omnibus title to qualities that have been 
accepted for years. Perhaps, at least, a partial answer will be 
found in a brief contemplation of the phases through which industry 
has passed. 


INDUSTRIAL It can be argued that industry has passed through 
PHASES two complete phases and is now in a third. In the 

first phase industry was not essential to the world, 
it merely gave certain peoples relative advantages either in barter 
or conflict. 


* General Manager, Powers-Samas Accounting Machines Ltd., Croydon 
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The second phase came with the establishment of continental 
and world transportation. Industry then began seriously to affect 
national and world economies, but the balance was held by free 
enterprise and there was still a surplus of raw materials. Never- 
theless, the second phase did see the advent of the “ have’ and 
“* have not ”’ nations, and the dawn of an appreciation that industry 
was a factor in national wealth. 

We are now in a very different third phase in which industry has 
to run the world, a world unbalanced economically following two 
major wars and with the threat of a third. As a result our own 
national standard of living and more important still, our self- 
preservation, is dependent on industrial output, while industry 
itself is burdened by restrictive practices in respect to markets, 
type of product, basic raw materials, productive effort and national 
services. While we may or may not be able to resolve the effect 
of restrictive practices on Productivity at least the point is made 
that our industrial population must produce more of the things that 
we need, and that can hardly be described as an original phrase. 


INDUSTRIAL How can we do this? At the risk of stating the 
OUTPUT obvious, we can do it by increasing our industrial 

population, or increasing the hours of work, or 
improving our productivity or, of course, a combination of these. 
Improved Productivity of our existing industrial population would 
be of lasting benefit, but we must not completely overlook the 
possibility of increasing our industrial population by reducing some 
of the unproductive Civil Services, or at least, curbing their tendency 
to increase steadily, which is mainly due to increasingly complicated 
legislation. It is rather Gilbertian for national administration to 
employ more of the population for what appears to be the primary 
function of encouraging the remainder to be more productive. 
However, for the moment the focus is mainly on Productivity, 
and briefly what is being done. 


RETROSPECT In our modern complicated industrial structure 

are very many factors which affect Productivity, 
and a number of qualified people are busy identifying these factors, 
isolating them, drawing attention to them and endeavouring to 
find a means of evaluating their effect with a view of ultimately 
enabling industry to control them. In this there is a tendency to 
concentrate on some factors to the exclusion of others, but if the 
job is to be satisfactorily completed all factors must be considered. 
Some people are establishing cures before properly identifying all 
the complaints. This probably arises from the very well presented 
and extremely informative reports of the Productivity teams who 
have visited the U.S.A. Let there be no illusions about this, 
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There is just as good to be found in this country as in the U.S.A.. 
although there may not be so much of it. If the best in this 
country could be found it would be more applicable to our own 
industry which, of necessity, differs from that of our North American 
friends. They can be said to make a lot of everything while by 
comparison we make a little of that which is good. 

We are now getting nearer to being able to define our problem. 
It is not finding cures for ailments which restrict Productivity, 
there is no doubt that we have the brains and ability to do that. 
The problem is to identify and catalogue the factors affecting 
Productivity so that industry can apply control and reveal the 
ailments. The character of British industry consists, and it is 
hoped will continue to consist, in the individual enterprise demon- 
strated by the large number of small, medium and large industrial 
concerns up and down the country. 

Individuality in respect to enterprise is good, but our individuality 
goes much further than that. Our individuality makes us insular ; 
makes us slow to copy the good in others and, just as vital, slow to 
reveal the good in ourselves. 


COUNTING FOR immportant points that has emerged from 

— the reports of the visits to the U.S.A. 
organised by the Anglo-American Council on Productivity. The 
best American methods can be spotlighted because they indulge to 
a far greater extent than we do in methods of accounting for 
management control, and thereby reveal the factors we are seeking 
and permit of the comparisons that not only are we slow to make 
but to a great extent not equipped to make. Even where we have 
installed the more modern accounting for management control, we 
find between firms and sometimes within firms, that terminology 
varies so considerably as to make comparisons very difficult. It is 
extremely important that we all talk the same industrial language. 


Our problem then is to define the essential factors 
affecting Productivity and account for them in a 
manner which will be—at once—acceptable to all industry, capable 
of use in comparative research, and effective in revealing industrial 
ailments which are restricting Productivity. It must be accepted 
that we have the brains and the ability to cure the ailments either 
as individuals or by consultation and comparison, both of which 
must be encouraged. 

Having defined Productivity as a qualification of the efficacy of 
human industrial endeavour, having shown some cause for a serious 
consideration of the subject, having set down our problem, it is 
now necessary to define the factors so freely referred to. 





358 
























PRODUCTIVITY AND ITS MEASUREMENT 


EARLY INDUSTRY If we could turn the clock back far enough the 

Productivity of the ancients would be fairly easy to 
measure. Their activities were comparatively simple and, des- 
cribed in modern terms, frequently consisted of one operator 
performing all the operations necessary to complete one product, 
including the collecting of the basic raw material. Consequently 
the simple products of the old days could easily have been evaluated 
in terms of time. However, if we wished to reveal reasons why 
one operator produced, shall we say, more arrow heads than another 
operator, we would need to find the factors one or more of which 
could contribute to the difference. Remember, all the factors 
would be capable of evaluation in terms of time taken. 

First of all, the collection of the flints. Flints could be easier to 
collect or of more suitable quality when collected. In other words, 
flints could be cheaper in time to collect or of better quality when 
collected, thus saving subsequent time. So one factor is “‘ Material.” 

The time taken to chip a flint could depend on six factors : 

(1) Design. Time could be spent on the design of an arrow 
head so that while just as effective when completed it conformed 
more readily to the grain of the flint, and therefore took less time 
to chip. 

(2) Method. Time could be spent by the operator making a 
more suitable support for the flint or a more suitable tool to chip 
with and which would result in a reduction of chipping time. 

(3) Facilities. Time spent by the operator in improving the 
conditions under which he is operating, such as the provision of a 
building or such facilities as would improve his activity or applica- 
tion to work, could result in a reduction in time relative to product. 

(4) Activity. The more active or skilful the operator is in the 
process, the less time would be spent on the chipping operation. 


(5) Application. The better application to the task of one opera- 
tor as compared with another who wasted time would contribute 
to a difference in total time taken. This is, to a great extent, the 
complement of ‘* Activity.” 

(6) Quality. The greater care taken by the operator over the 
quality of his work, the less the chance of wasting hours producing 
scrap arrow heads or product requiring further hours spent to 
make it acceptable. 


From the foregoing it will be seen that the 
— primary factor of time can be qualified by 
six further Productivity factors—‘ Design,” 
‘“* Method,” ‘“‘ Facilities,” ‘“* Activity, “‘ Application” and 
“Quality.” For reasons that will become obvious “ Material ”’ 
is left out but will be re-introduced later. 
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It is very doubtful if the ancient operator appreciated 
how much these various factors affected the total time 
it took to make an arrow head. On the other hand, he 
was probably quite concerned with the number he produced per 
hour or per day, and naturally accepted the expenditure of some o: 
his time on changes which increased his Productivity. It should be 
carefully noted here that all time spent in the collection of material 
or in applying any of the other six Productivity factors was time 
spent by the operator. This time will later on be referred to as 
** All-in’’ hours. I doubt if many of us today appreciate the cost 
within our product of these six qualities, particularly measured in 
terms of the primary factor—time. 


** ALL-IN” 
HOURS 


The next step is to fit these qualifying factors into 
EXCLUSION , . 2 

the more complicated structure of modern industry. 
OF FINANCE : e* : Tease 

In doing so it is essential to keep the objective in 
mind, which is, the analysis of human industrial endeavour. If 
any system of analysis is to be acceptable to all industry for the 
purpose of comparative research between firms as well as within 
organisations, then financial factors must be excluded. In spite of 
all wishful thinking, firms will jealously guard their financial costs 
and profit factors. 


If industry can be made to appreciate the tremendous 
ANALYSIS , : 
advantages which can result from careful analysis of 
the operative factors and the ability to talk freely about these 
common factors in a language acceptable and understood by all, 
then the best in British industry will become known. Furthermore, 
steps can then be taken to close the gap between the best and the 
worst, within organisations as well as between firm and firm. 


SHOP FLOOR If financial capital considerations preclude action— 

which may quite frequently prove to be the case—at 
least the fact will be revealed. Many firms do not really know 
what is going on from an operative point of view. It is equally as 
important or perhaps more important to know the shop floor 
balance as to know the bank balance. This centres the argument 
in the proper place. The shop floor, mill floor, foundry floor, 
plating shed, rolling mill, distilling room or any of the other scenes 
of industrial activity. 


Six factors have so far been established but when 
these are considered in relation to present day 
industry it is soon obvious that three more need to 


THREE MORE 
FACTORS 


be added. Industry has accommodated itself to the increasing 
complexity of productivity by specialisation. We no longer employ 
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** jack-of-all-trades.”? Units of industry have become larger and 
operations more broken down, giving rise to several levels of 
supervision. There is of necessity now a commercial side to an 
industrial undertaking, quite apart from any selling activities, 
which are not in any way included in these considerations. There 
is a tendency for the commercial side of industry to expand, which 
is not unrelated to Government legislation imposing greater and 
still increasing administrative responsibilities on industry. With 
greater mechanisation and more elaborate facilities, building, 
services and plant maintenance has become a separate function. 
All these considerations give rise to the three additional factors : 
“ Supervision,” ‘‘ Administration’ and “ Maintenance.” 


PRIME FACTOR — It must still be remembered that the prime factor 
is time. All-in”’ time can be related to two 
TIME : : : 
things, process or product. The difference be- 
tween the two is material. If process is added to material the result 
is product. Material and, therefore, product, will be excluded 
from these considerations until later. In the meantime all Produc- 
tivity factors will be related to process, using the term in the 
broadest sense. 


DEFINITION OF PROCESS Process is anything which changes the 

shape, size, nature, colour or specification 
AND PROCESS TIME ° R 

of material or partial products. Process 
time is time effectively and directly spent either by process operators 
or in the use of process plant which changes the shape, size, nature, 
colour or specification of material or partial products, such as part 
finished components or sub-assemblies. 


Now it is necessary to become familiar 
on gm OF PRODUCTIVITY vith the nine Productivity factors and 
understand how they affect Productivity 
and the need to use them as a basis for control. (Fig. 1). 

The first three factors should be regarded as constructive. 


(1) Design. The simplest way of describing this 
factor is to say, that it includes everything that 
establishes the specification of the product or 
partial products. Designers, draughtsmen, specification writers, 
must have equal regard for Productivity as for the efficacy of the 
product. There must be many cases where greater design effort 
would considerably reduce the time necessary to produce and thereby 
improve Productivity. Even a small point such as improving the 
clarity of drawings can reduce loss of production time. 


CONSTRUCTIVE 
FACTORS 
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FIG. | ( 
































| | DESIGN Design, specification and sre 
functions. 
Constructive {| 2 | METHOD Production engineering functions. 
3 | FACILITY All other constructive facilities. 
L 
4| ACTIVITY Operator and plant process hours 
5 | APPLICATION Operator and plant lost hours. 
(| 6 | QUALITY All inspection functions. 
7 | SUPERVISION | Floor supervision. 
Non- 
Constructive < | 8 | ADMINISTRATION | Top management and commercial 
functions. 
9 | MAINTENANCE Maintenance of buildings, plant 
and services. 

















(2) Method. This factor covers all functions which usually come 
under the heading of production engineering. In the engineering 
industry this would include planning, rating, tool design, toolroom, 
small tool utilisation, plant layout and design etc. It would be 
superfluous here even to give examples of the divers ways in which 
consideration of ‘‘ Method” can contribute to improved 
Productivity. 


(3) Facilities. ‘This is the third of the constructive factors and 
therefore embraces all remaining functions which are constructive 
in their relation to process, either operator or plant. This includes 
suitable buildings, services, transport progress, training, welfare, 
cleaning etc. These functions contribute to skill, activity and 
application of operators, and the effective utilisation of process plant. 
So much for the three constructive factors, in all of which it is 
possible to indulge in false economy. 


(4) Activity. This can be regarded as the principal factor and 
it embraces all process time. Process time comprises either time 
effectively spent by process operators or time spent in the effective 
utilisation of process plant or a combination of both. This factor 
will be considered in greater detail when dealing with measurement 
for Productivity control. 


(5) Application. This factor can be described as process losses, 
and is really complementary to-activity. It embraces any time 
spent ineffectively by process operators or any time lost due to lack 
of effective utilisation of process plant, or, as in the case of Activity, 
a combination of both. 
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NON-CONSTRUCTIVE FACTORS Factors six, seven, eight and nine 
are non-constructive as directly 


related to process activity. 


(6) Quality. This embraces all forms of inspection and test. 
Such functions should really be regarded as an insurance policy. 
When all is said and done, plant is procured and operators employed 
to do the job properly. The insurance premium to ensure quality 
depends, in size, on the risk taken in the expenditure of process 
time. This risk is, in turn, very considerably dependent on the 
first five Productivity factors; thoughtful design, good methods, 
helpful facilities, effective process piant and skilful conscientious 
process operators can greatly reduce the risk of poor quality, and in 
turn, reduce the insurance policy necessary. 


(7) Supervision. This embraces all shop floor supervision. In 
engineering it would include from setters to foremen or shop 
managers. To a great extent the same can be said of supervision 
as has already been said of inspection, for much can be done in 
design, method and facility to reduce the need for supervision. 


(8) Administration. This factor includes all commercial activities 
such as buying, general office, wages, accounts, stores, etc. Even 
apart from administrative functions imposed by legislation already 
referred to, the commercial activities within an industrial unit can 
be reduced. It is to a great extent a case of design and method 
calling the tune, and the simpler the tune the less payment due to 
the piper. Design and method must have regard to administration, 
bearing in mind that, whatever the system of works accounting, it 
must be built up from records of all elements of process time. 
Rationalisation of process and simplification of procedure will 
reduce administration. On the other hand, administration must 
share the responsibility for such accounting as is necessary for the 
control of the other factors contributing to Productivity. It must 
be fully appreciated that industrial administration can make a 
very definite contribution to the improvement of Productivity, and 
commercial managers, chief accountants and works and cost 
accountants must have full regard for the direct and indirect 
economies in terms of time which can be effected by the mechanisa- 
tion of the office. 


(9) Maintenance. ‘This factor covers all forms of maintenance of 
buildings, plant and services. A simple, but effective, maintenance 
control frequently provides valuable information leading to 
important decisions in respect to process plant improvement or 
replacement. This factor, like the previous non-constructive 
factors, can be affected by ‘“‘ Design ” and ‘“‘ Method.”’ A thought- 
less stroke of the pen, in the design or planning office, can consider- 


> 


ably increase maintenance responsibilities. ‘‘ Maintenance ’’ can, 
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then, considerably affect Productivity and should be related to 
process activity in any analysis devised for the purpose of controlling 
Productivity. 

So much for an understanding of the factors. 

It is perhaps as well to repeat that it is a generally accepted 
standard of accounting for management control of these Productivity 
factors that is desired, not a voluminous catalogue of actions that 
could be taken to improve situations revealed by the introduction 
of such a control. This desire can only be fully satisfied with the 
advice and co-operation of the Institute of Cost & Works Accoun- 
tants which, of course, we are already enjoying to the full. However, 
let it be clearly understood that the key note must be simplicity. 
Terms must be universally agreed and clearly understood by 
management, supervision, engineers and technicians as well as 
accountants. This does not preclude in any way the necessity for 
accountants to key the accounting of productivity factors into the 
cost and financial accounts. 


BUDGETARY CONTROL AND pte My control — stan- 
STANDARD COSTING g systems can provide very 
effective shop floor control, but this 
form of accounting is by no means universally used or universally 
necessary. It must, however, be pointed out that this form of 
accounting has tremendous advantages and some of the funda- 
mental principles provide a firm foundation for effective accounting 
for management control and also for a method of measurement of 
Productivity which can be used for comparative research. 


WORK First of all, let it be quite clear that an essential to 

the complete measurement of Productivity is the 
EVALUATION ia ? 3 eit 

ability to measure product in terms of time. This is 
dependent on work evaluation such as time study, which can be 
described as scientific budgeting of process time. Considerable 
progress has already been made by Professor Matthew of Birming- 
ham University in devising a means of establishing universal 
standards of assessment, and it is vital that this important work is 
pursued and completed. This must be left as a separate task 
which, when completed, will dispose of one very important variable 
by making it for all practical purposes, a constant. 


PROC The first factor to be evaluated is process time, which has 
TIME already been defined as time effectively and directly spent 

by process operators, or in the use of process plant which 
changes the shape, size, etc., of material or partial products. The 
proportion of operator time to time spent in the use of plant varies 
considerably according to the nature of the process. In some 
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processes the replacement time spent in the use of plant exceeds 
the clock hours of operators. It must be possible to add these two 
times together. As far as operators are concerned it is the actual 
hours spent effectively in operating the process, in other words, 
attendance time less any lost time. 


The method of evaluating in time the use of process plant 
will be dealt with in detail as the principle applies to all 
other plant and, to some extent, to buildings and services. 
The hours used are called index hours and are arrived at in a 
similar manner to calculating depreciation. All plant has a 
replacement value and an average life in years. It is required to 
establish national conversion factors for various classes of plant to 
convert current replacement values from sterling to “ all-in ’’ index 
hours. Conversion factor tables would be based on class of plant, 
value and year of purchase and would give average life. The full 
significance of the term “ all-in ’’ was referred to earlier. These 
conversion factors need not be very numerous or calculated to a 
fine degree. The important point is that conversion would be 
made at a national standard and the relationship at today’s replace- 
ment values would be of the order of from 2-4 index hours to the 
pound sterling. Thus, ifa piece of plant was valued for replacement 
purposes at 2,000 index hours and was classed at an average life of 
ten years single shift, its use value would be 200 index hours per 
year. If the hours available for work per annum were 2,000, then 
-1 index hours would be expended for every hour the plant was 
normally available for use. 


Plant Value 2,000 Index Hours 





= 200 Index Hours per Year 
10 Years Average Life 


200 Index Hours per Year 





= .1 Index Hours per Available 
2,000 Available Hours per Year Hour of Use. 


Each piece of process plant can, in this way, be given an index 
value per available hour of use; likewise, any other plant falling 
under the headings of other Productivity factors can be evaluated. 

Several other things need to be evaluated in index hours and a 
similar procedure can be adopted. These fall under three main 
headings and can be briefly reviewed. 


Index hours evaluating the use of buildings would 
represent replacement value as in the case of plant, 
but would be calculated by reference to square feet of floor space 
and type of building. They would be in the order of .5 to 1.0 hour 
per square foot per annum for the average factory building. 


BUILDINGS 
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Outside services such as electricity, gas and water can 
be given an average index hour value per unit of 
measure such as kilowatt hours or therms. Internal services, such 
as heating, can be evaluated in index hour values of fuel and plant 
plus actual labour hours used in connection with the heating. 


SERVICES 


These can be divided into broad 
groups and evaluated in the same 
way as plant by converting the sterling value to index hours. 


CONSUMABLE STORES AND TOOLS 


The establishment of index hours was referred to firstly 
in connection with the need to add process plant use 
value in hours to process operator attendance hours. 
Such hours used in the effective application of a process when added 
together evaluate “ Activity.’ ‘“ Activity’’ is the principal 
productivity factor and it will be remembered that considerations, 
so far, are concerned with process and not product. The method 
of measuring Productivity being outlined aims at providing weekly, 
or periodically, one figure for each works and each process in a 
works by which progress can be marked, and to be able clearly to 
see how much each of the Productivity factors is affecting this 
control figure. Such figures would be presented in the form of a 
statement, one for the works and one for each process centre. 


ACTIVITY 
HOURS 


BUDGETS Before presenting such a statement as an example, it 

must be explained that budgets are necessary. This 
may sound alarming, but nothing in the management of industry is 
so illuminating as the complete review of the works which is 
necessary in the compilation of budgets. For these summary 
statements it is necessary to budget two figures for each of the 
Productivity factors for each process centre, although behind these 
figures will be further detail which can be used when investigating 
results, and which will be seen later. One of the two figures 
represents attendance hours of operators or staff, and the other 
represents index hours of plant, buildings, services and consumable 
supplies. (Fig. 2). 


Now it is possible to examine the 
example performance statement sum- 
mary which is for Process Centre No. 10 


PRODUCTIVITY STATEMENT 
SUMMARY 


—Capstan Section—and for Week No. 30. On the left above the 
double lines are listed nine Productivity factors. With the excep- 
tion of the control percentages all figures are either in clock hours 
or index hours which are freely added together. Ordinary figures 
are budget and bold figures are actual. A diagonal line indicates 
that an actual figure is to be inserted against the budget which is 
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PROCESS INDEX 
CENTRE CLOCK HOURS HOURS 
io. 
CAPSTANS 2 -2 ae? 
“ ” Oo 
AVAILABLE wo | 28° | ab | z42 RESULTS To 
HOURS Ve< eeqe | YS | Obs 
OPERATOR C= | Soe | Os |22¢ WEEK No. 30 RATE 
1100 oo “Zo |o™ 20 
PLANT 112 ° ° @>] ‘ALL-IN’ HOURS % % 
1 | DESIGN 55 ee 
61 
2 | METHOD 220 60 | 488 
10 476 = 103% | 102% 
3 | FACILITY 88 55 
80 } 
4 | ACTIVITY | 1000 90 994 
920 4 1 = 91% 93% 
5 |APPLICA- 100 22 122 
TION 80 18 = 56% | 68% 
(Losses) , 
6 | QUALITY 165 5 
160 
7 | SUPER- 88 i 1292 
VISION 68 265 = 102% | 100% 
8 | ADMIN. 880 38 
838 
9 | MAINTEN- 90 25 
ANCE 110 
BUDGET 1000 1686 90 216 | 2992 =2:745 |= 100% 
w 1090 
rs) 
Z| OPERATIVE 920 1727 74 232 2953 2-960 93% | 9% 
= 994 
9 ASSESSED | 890 74 22953 3-063 9% | 93% 
s 30] 1727 o| 23 964 
& | PROCESS 
994 97% | 97% 
FIG. 2 


always the left-hand figure. Against the first Productivity factor— 
“* Design ’’—is a budget of 55 clock hours. This represents the 
apportionment to this process centre out of the total clock hours 
budgeted for departments under the “ Design ’’ factor heading. 
This apportionment is made in proportion to the process activity 
hours of the centres. Against 55 budget hours is 61 actual clock 
hours. Actual hours are apportioned in the same way as budget 
hours. Also, against “‘ Design ’’ appears a budget of 3 index hours 
for buildings, plant, services and supplies. 


BUILDING INDEX HOURS Building index hours are calculated 


according to the space occupied and 
apportioned to process centres according to process activity hours. 
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PLANT INDEX HOURS Plant index hours are calculated according 

to the plant installed and likewise appor- 
tioned according to activity hours, with the exception of process 
plant which is, of course, allocated to the appropriate process centre. 


SERVICES INDEX HOURS »>¢"ViCes index hours are calculated accord- 

ing to floor space and apportioned according 
to activity hours, having first extracted power which is apportioned 
to the centres where power is used. 


Consumable supplies index hours are cal- 
culated and apportioned either by experi- 
ence or arbitrarily in proportion to clock hours or “ all-in ’’ hours, 
with the exception of consumable tools which are apportioned to 
centres where they are used. 


SUPPLIES INDEX HOURS 


In addition to the apportionment to process centres 
FACILITY : : : 

of index hours being spent in other departments, the 
index hours being spent in the process centre are included against 
** Facility,” again with the exception of process plant index hours 
which it will be seen are separately shown against “ Activity ’’ of 
which they form part. 


> 


: ‘“ oa. 9 “ . ° 29 

ACTIVITY AND Looking now at “ Activity *’ and “ Application 

it will be seen that there are, in a week, 1,100 
APPLICATION : 

budgeted available process operator hours, of 
which 1,000 are budgeted as effective against the “ Activity ” 
factor and 100 are budgeted as losses against the “ Application ”’ 
factor. Now, under process plant index hours are budgeted go 
effective hours against “‘ Activity’’ and in the adjacent column 
22 lost hours against “ Application,’’ making 112 available process 
plant index hours. 


AVAILABLE Available hours are budgeted on the basis of a 
HOURS full week and annual figures are divided by the 

number of full weeks in the year—say 49. Thereby, 
for short weeks, the budget figure can be proportionately reduced. 


BUDGET Now attention should be directed to the first line 
PERFORMANCE beneath the double line which represents the 

budget performance. This comprises 1,000 opera- 
tor hours ; 1,686 indirect clock hours appearing against the eight 
other Productivity factors ; go process plant index hours and 216 
index hours under the heading of buildings, plant (other than 
process plant), services and supplies. These total 2,992 “ all-in ” 
hours. Process hours total 1,090—-1,000 operator and go plant. 
By dividing the “ all-in’ hours by the process hours a figure of 
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2.745 is obtained which represents the “ all-in *’ hours expended 
with evéry effective process hour. This represents budget per- 
formance and is designated 100%. 


OPERATIVE The line immediately below represents the opera- 
PERFORMANCE tive performance. Reading from left to right 

there are 920 actual process operator hours against 
“* Activity ; 1,727 actual indirect clock hours ; 74 actual process 
plant index hours, and 232 index hours under buildings, plant, 
services and supplies. It will be noticed that in the last column 
the only actual is against process plant losses ; the other figures 
are taken as budgeted, but can be controlled in statements other 
than this summary which is for shop floor supervision and manage- 
ment. By relating these figures in the same way as the budget the 
result is 2.960, or a 93% operative performance. 


The third line represents the assessed performance 
ASSESSED “ae : : : 

and this is the most important line of all. In this 
PERFORMANCE . : : 

line, instead of using as a devisor the actual 
process hours used in the operative performance line above, the 
devisor of 964 hours represents the assessed time that should have 
been taken and, of course, can only be used in establishments where 
work evaluation is in operation. 


PROCESS The fourth line represents process performance 
PERFORMANCE which is arrived at by dividing assessed hours by 
actual process hours. 

The extreme right-hand column shows the Productivity per- 
formance to date at the end of thirty weeks and it will be seen that 
assessed performance at 90% is 3% lower than the average to date. 
It would, of course, be more informative to graph the weekly figures. 
It is now necessary to see which factor has let the centre down. In 
comparing actual with budget, the constructive factors are grouped 
for simplicity and so are the non-constructive factors. It will 
readily be seen that the reason for the drop in Productivity is due 
to a drop in “ Activity ” at 91%, also illustrated in the increase in 
“* Application ”’ losses at 56%. It is not due to process performance 
which stands at 97%. The assessed performance has only dropped 
because the operative performance has dropped. 


PROCESS COMPARATIVE In making comparisons between process 
centres, either within an organisation or 
RESEARCH SPE 
between firms, the significant figures are, 
of course, those representing “ all-in’? hours per process hour. It 
is the assessed figure of 3,063 which is important, but to use this 
implies a national standard of assessment as mentioned previously. 


369 








THE INSTITUTION OF PRODUCTION ENGINEERS 


In comparative research the figures can be presented in another 
informative way in which each Productivity factor is shown as a 
percentage of the “ all-in’ hours. (Fig. 3). 


















































“ ALL-IN ’” HOURS 
PRODUCTIVITY A d Activity 
FACTOR Budget % Actual % 
Hours Hours Hours » 3 

| DESIGN 65 2 7I 2:5 
2 METHOD 280 9-5 270 9 
3 FACILITY 143 5 135 45 
4 ACTIVITY 1090 36:5 994 34 964 32:5 
5 APPLICATION 122 4 218 7 248 8-5 

(Losses) 
6 QUALITY 170 5-5 165 5-5 
7 SUPERVISION 89 3 89 3 
8 ADMIN. 918 30-5 876 30 
9 MAINTENANCE 115 4 135 45 

TOTALS 2992 100% 2953 100% 




















FIG. 3 


Comparing such figures as these will reveal variations in particular 
factors calling for further investigation, whereby the best we seek in 
British industry will come to light. 


PRODUCT COMPARATIVE Should such comparisons need to be 
RESEARCH made on a basis of product as distinct 

from process, then the ‘“ Material ”’ 
factors must be introduced. Material would need to be covered 
by three factors. Firstly, basic raw material which could be 
factorised on a national basis into index hours, either by reference 
to weight or sterling purchase value. Secondly, pre-fabrication 
such as casting, forging, extruding, die casting, moulding, planning, 
etc., should be separately factorised into index hours, again, by 
reference to weight or sterling purchase value. Thirdly, bought-out 
components should be separately factorised by reference to sterling 
purchase value as in the case of consumable stores. In considering 
product comparisons it is important to see the extent to which time 
saving pre-fabrication is used. It would not be very satisfactory to 
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compare product costs in “all-in” hours where bought-out 
components represent a large portion of the cost. Thus for product 
comparisons twelve Productivity factors would be used and a 
statement might look like this. (Fig. 4). 















































ALL-IN HOURS 

PRODUCTIVITY FACTOR ACTUAL 

Hours % 
I DESIGN 4 2:5 

2 METHOD 50 9 
3 FACILITY 20 3-5 
4 ACTIVITY 168 30 

(Assessed) : 

5 APPLICATION 25 45 
6 QUALITY 25 4:5 
7 SUPERVISION 20 3-5 
8 ADMIN. 145 26 
9 MAINTENANCE 20 3-5 
10 | BASIC RAW MATERIAL 45 8 
i PREFABRICATION i 2 
12 BOUGHT OUT 17 3 
TOTALS 560 | 100% 




















FIG. 4 


To achieve these ends work on a national basis would need to be 
undertaken to provide factorising bases for the establishment of 
index hours. Industrial units would need to face up individually 
to budgeting and the complete review necessary to do this can, in 
itself, pay dividends. Budget calculation and apportionment sheets 
would be on the lines illustrated. (Figs. 5 and 6). 


Finally, and perhaps most important of all, firms must 
LOST TIME f A od etal} 
ANALYSIS account for process time expended and lost. A proper 
lost time analysis under about ten or twelve headings 
will also, in itself, amply repay the effort of collecting the necessary 
information from the process floor. 


Headings fairly commonly used in engineering are illustrated. (Fig. 7) 
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BUD- INDEX HOURS INDIRECT 
GET | PRODUC- CLOCK HOURS 
SUMM. TIVITY Buildings Plant Services Supplies} PER ANNUM 
ARIES FACTOR: 
Works— Office 1935-5 
‘+5 per sq. ft. | 2% of er annum. 
METHOD Offices— other Works 2156 
-25 per sq. ft. all-in per annum 
DEPART- Floor Space | Annual | Annual Value | hours 
MENTS Office | Works | Value } Office | Works Staff | Hours 
Planning 
Office 1600 400 582 14 27097 
Rating Office | 1200 | 300 | 417 10 | 19355 
Lozding 
Section 600 150 170 4 7742 
Tool Drawing 
Office 1500 375 302 12 23226 
Tool Room 7000 | 38500 3500 | 3567 60 | 129360 
Tool Stores 1000 | 2023 500 | 247 4 | 8624 
TOTAL—Sq. 
Fe. 4900 8000 
Index Hours Hours 
Per Annum | 3675 4000 | 40523 1225 4000 5285 | P.A. 215404 
Index Hours Hours 
Per Week 75 81-6 827 25 81-6 107-8 | P.W. 4396 
BUILDINGS 156-6 
——_— 
PLANT 827 
—_ 
SERVICES 106-6 
— 
SUPPLIES 107-8 
TOTALS 1198 4396 




















FIG. 5. BUDGET SCHEDULE 


This illustration shows a budget schedule for the purpose of calculating 
and summarising attendance hours and index hours for one of the Productivity 
factors. The total index hours and indirect clock hours are transferred to 
apportionment schedules. 


The establishment of national standard index hours 
CONCLUSION . hee : Be > 

time initially spent in compiling budgets, and the 
small effort necessary to collect information from the process shop 
floor and other departments, surely represent a small price to pay 
for such informative results, and possibly can be regarded as a 
national obligation in these times when improved Productivity 
may be the key to national security. 
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APPORTIONMENT SCHEDULE 






















































































METHOD 
PROCESS CENTRES A B DESIGN) HOURS HOURS 
Activity Indirect} Index | Indirect] Index 
Process} A+C | DxB | ExB FxB | GxB 
N DESCRIPTION Hours 
10 | CAPSTANS 1090 050 55 10 220 60 
{1 | DRILLS 1545 071 78 14 312 i 
12] MILLS 1849 -085 93 17 
13 | GRINDING 1243 
isla 
14 | CENTRE LATHES} 
S| FIT 
7 cine aed 
_ 
i 462 125 
081 89 16 356 97 
__—_| im | 080 | 88 16 | 35! 96 
TOTALS—ALL 
CENTRES | 21763 1-000 1098 200 4396 1198 
Cc D E F G 


This illustration shows part of an apportionment schedule allocating index 
hours and indirect clock hours to process centres. 
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DISCUSSION 


Mr. J. A. YEA (Chairman of the Croydon Sub-Branch, I.C.W.A.), 
asked Mr. English to give some further information on the method 
of assessing index hours. It sounded very simple to divide the 
sterling cost in a ratio of two to four, but he was hoping there was 
some other reason behind it. It was evident that, from his own 
Institute’s point of view, a lot of work must be done on arriving 
at plant process hours or index hours, as Mr. English termed it. 

Another point which struck him was that, although productivity 
was being considered on a very broad issue, the whole aspect was 
from the engineering point of view. It must be remembered that, 
though engineering was one of the largest industries in this country, 
there were many others where it was certainly not very easy to find 
the function. 

Again, the cost and works accountants could budget for a firm 
because everyone would agree that each firm required individual 
treatment. The difficulty had already arisen in trying to apply 
uniform costing to industry, but when one came to allocate, for 
example, consumable stores to departments, it was largely a matter 
of opinion, guided by knowledge of that particular firm. There- 
fore, while Mr. English had given a very useful paper so far as 
concerned a fairly large company or a group of companies where 
some form of standisation or uniformity could be achieved in costing, 
a wider issue also arose. Unless work was done on a national basis 
with regard to the allocation of consumable stores and like things, 
difficulties would be bound to arise. 

Mr. ENG.IsH said that Mr. Yea’s question about index hours 
gave him the opportunity to say something from the personal point 
of view. 

Index hours could be assessed, but the real question was 
‘* When?” He would confess there and then to a fair amount of 
optimism, a commodity in the use of which he firmly believed, 
provided it was not overdone. It was necessary, for instance, from 
the engineering point of view, to convert sterling purchase price 
into all-in hours. This would involve a tremendous amount of 
work up and down the country on a national basis. But, neverthe- 
less, if it was going to get from the engineer and the industrialist a 
common measure divorced from cost for measuring activity on the 
shop floor, it would be very well worth while. 

It was only natural that an engineer should view the matter 
from his own point of view, but he had tried to consider industries 
where the use of plant far exceeded the use of direct process operators. 
As far as some of the other productivity factors were concerned, 
they would probably drop out of the picture automatically but that 
did not matter. He did not pretend that such comparative in- 
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formation could be used for extremely unlike industries. In any 
event, comparison would have to be confined to comparable 
processes. But how informative if one could find out the evaluation 
in proportion of the factors, even in processes, up and down the 
country ! 

As to large firms or small organisations, again he had tried to 
consider firms of small, medium and large size, with what success 
he did not know. But he believed it was just as important for a 
small or medium-sized firm to collect information from the shop 
floor and to correlate it in order to see what was going on there. 
He did not agree that that could only be done in a large organisation. 

What he had really set out to do was to get down to the funda- 
mentals in the problem, to see whether the problem could be 
reduced to something which could, perhaps, be understood a little 
more readily. 

As far as the accounting side was concerned, he appreciated that 
he might be accused of trying to teach his grandmother to suck eggs. 
All he would say was that he was trying to point out that this was 
a much easier process if one held the egg in front of one and not 
behind one’s back ! In the latter case, the operation was extremely 
difficult, and one became involved in that difficulty which the 
Americans referred to as leaning over backwards. He thought some 
of their friends had been leaning over backwards instead of turning 
round and facing the problem, which was basically on the shop 
floor. 

He must agree that he was somewhat biased towards the engineer- 
ing viewpoint, but when all was said and done, engineering—in one 
way or another—was, he ventured to suggest, the backbone of 
industry in this country. 

Mr. MILLINGTON said that he found the subject rather difficult. 
For the moment, he would like to go away with a simple conception 
of what had been put forward, and perhaps Mr. English would say 
whether he had the right idea. 

As he saw it, Mr. English had suggested that instead of having 
a labour time, direct production time on the job plus monetary 
overhead rate, there should be a direct production time plus an 
index rate. In the example quoted, it was one hour production 
time plus two-and-a-half hours index time. Was that a reasonable 
simplified conception of the proposition ? 

Mr. ENGLIsH said this was not quite right. Index hours were 
only brought in so that those expenses which so far had been 
evaluated in sterling could be evaluated in time. In other words, 
in evaluating the use of plant, one depreciated that plant and 
included the depreciation in the accounts. The idea was, however, 
to convert it into index hours so that the expense—to put it in that 
way—could be added in hours to the expenditure hours of process 
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operators. Overheads disappeared in common’ with budgetary 
control standards, because there were no overheads. He did not 
know where they went, but they disappeared completely. One 
merely had, as far as he was concerned that evening, process time 
which could be expended either by the process operator or in the 
use of the plant concerned. Then one added the attendance time 
of all the other people who had to be employed, in order that the 
process might be carried out effectively, plus the index hours of all 
the other plant, buildings and services which contributed to the 
process. One broke that down under headings in order that 
comparative research might be made on the processes in one works 
and the same or a similar process in another. 

Mr. Davipson asked whether interest had been allowed for in 
calculating the index figures for capital and buildings. 

Secondly, had Mr. English evolved any way of evaluating the 
finished product ? That was to say, had he arrived at any way of 
evaluating whether it was as good a finished product as some other 
firm had turned out? Otherwise, there would be no sense in 
comparing the respective process times. 

Mr. ENG.IsH said, in reply to the first question, that these 
figures had not been calculated yet. He was merely suggesting a 
way in which this could be done. Rough calculations had been 
made but interest had been left out of the index hour calculations. 

As far as quality was concerned, this was a very good question 
and led one to consider whether some of the things that were 
being produced today—some of the things seen in the shops— 
should be made at all. That again would be a very difficult 
question to debate. It was worth debating, but he did not know 
that any conclusion would be reached. One had to assume that 
the things being made were the things that were needed,—but he did 
not believe it ! 

Mr. Putnam said that since Mr. English had mentioned the 
quality of the flint that was going to be made into the arrow head, 
he would like to know whether there was any place for statistical 
quality control as a measure of productivity. 

Mr. ENGLIsH said that personally he did not think this was in any 
way affected by productivity considerations, providing the standard 
set was the essential standard for the product and nothing more. 
Up and down the country, time was perhaps spent unnecessarily 
on quality. Provided the necessary standard was set in quality 
control and not an unnecessary standard, that was as far as one 
could go. The relation between the two—if he had understood the 
question correctly—was only that one could unnecessarily spend 
time on quality. 

Mr. Burnett said that in the broader conception of the measure- 
ment of productivity, two factors had not been dealt with in 
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sufficient detail. Firstly, there must be some relationship as to 
class of product. It would be useless to compare figures of, say, 
shipbuilding and radio manufacture. Some form of comparative 
data should first be prepared, as he saw it, so that industries could 
be grouped in terms of type of manufacture. Relative figures such 
as those referred to in the paper would then be of some value. 

The second important factor was the real worth of the process 
hours. He presumed from the figures given that Mr. English 
referred to allowed time. But if the ratefixing department 
happened to be liberal in their allowances, one would get a much 
higher appearance of productivity as compared with an organisa- 
tion where the times were tight. 

He would like to hear Mr. English’s views on the method of 
standardising values for particular processes. For example, the 
capstan shop might be twice as efficient in actual productivity but 
when compared with hours allowed it might be decidedly worse. 
Considerable effort had been made in standardising rate values by 
the use of the camera for comparing time studies and engineers’ 
effort rating, but it would be a long time before figures were 
available, and in the meantime the rate fixed values in different 
companies were definitely inconsistent. 

Mr. ENGLIsH said he entirely agreed that industries would have 
to be grouped. In other words, if the radio manufacturer could get 
the informative statement showing him the relative proportion of 
each of the productivity factors he was putting into his product or 
process, he would only go for comparison to another radio manu- 
facturer or the manufacturer of a comparable product. 


In reply to the second question, he was pinning his faith to 
Professor Matthew. He was doing a fine job and it was to be hoped 
that he would be allowed to complete it. Before the war an attempt 
was made in Germany, he understood, of an entirely different 
nature. An endeavour was made to catalogue thousands and 
thousands of the elements of time that went into time study and 
give a rate of working evaluation. But in such work, the moment 
it was completed it was out of date, because someone had thought 
of some fresh movements. He thought Professor Matthew was 
working along the right lines. Ifa standard of evaluation could be 
set so that time study engineers were working to a more exact 
method than today, there would be sufficient accuracy to permit of 
comparisons of assessed performance. But before the assessed 
performance stage was reached, there was the operative performance 
stage. Incidentally, Mr. Kirk knew far more than he about the 
German assessment, if anyone cared to talk to him about it after- 
wards. 

Mr. Kirk said he found it difficult to see how design time could 
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be apportioned to particular sections, such as the capstan section. 
Surely it was an overall item in every branch of the industry ? 

Mr. ENGLIsH said he had been waiting to throw this very question 
back to the Institute of Cost & Works Accountants. They put in 
standard cost and budgetary control, so perhaps they would say how 
they did it. 

Mr. YEA said it would be remembered that he had originally 
asked Mr. English about the method of allocation and had suggested 
that there would have to be nationwide agreement. It was, 
as he had said before, partly a matter of opinion, and partly of 
knowing one’s own particular work. There was no hard and fast 
rule of allocating. In other words, to come back to his own 
experience of engineering, one could reckon total production hours 
and say the capstan shop, compared with the whole of the produc- 
tion rates of the factory, was in a certain proportion. One could 
roughly allocate that proportion and say that the design department 
had spent that proportion of time in designing the capstan. 

Mr. ENGLIsH said he was most anxious to get Mr. Hunter on his 
feet. He knew far more than did he (Mr. English) about the 
difficult matter of apportionment. 

On the other hand, did it matter very much if one put a little 
more of the design into the capstan section than one should have 
done and a little less—say—into the milling shop? If people up 
and down the country in like industries could get accustomed to 
comparing performance with one another without revealing their 
costs and their profit factors, they would realiy be “ going to 
town.” They would start making comparisons and they would 
very soon discover that one had to put a little more into the capstan 
section than into the milling section, or vice versa. 

Mr. Hunter said that it must be recognised that there were 
expenses—and it did not matter whether they were expressed in 

terms of money or hours—which could not be apportioned on an 
accurate basis, though many could be so treated. Rent, for 
instance, could obviously be apportioned on foor space, but other 
expenses had to be dealt with arbitrarily, the theory being that 
as they were mainly administrative, it was fair to allow them to 
follow the line of the expenses that they were in fact administering. 
Plant, rent and h.p. of motors, and so on, could be expressed equally 
well in terms of Mr. English’s index rate and in terms of money. 

Mr. Bremen asked whether the design apportionment of a 
department was really important. The total effectiveness of the 
design department would come out in the design hours for the 
whole factory. The design department of one factory as compared 
with that of another might show more index hours, but effectiveness 
came out in process hours. The apportionment of design hours to 
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departments or process was therefore not important. What was 
important was the total effectiveness of the design department for 
the whole product and the whole factory. 

Mr. ENG.IsH said he thought one could consider such a system, 
if ever it could be contrived, as applying first of all to processes, then 
to complete works, and then to products in that order. He thought 
it would meet with considerable success in processes, less success 
in works compared with works, and still less in comparison of 
products. There were snags when it came to the product. So 
much could be done in comparing processes, however, that a lot 
of the things they were seeking could be discovered from comparisons 
by process. He agreed that the design effort covered the whole 
works, and with design effort and method effort one could compare 
the establishment with Paul Jones round the corner or someone 
else up and down the country. 

Mr. Gur ick said that it seemed a little vague to formulate 
index hours for space per square foot unless some form of weighting 
was to be attributed to the relative values of utilisation. Obviously 
space would be used more effectively in some places than in others ; 
similarly, with capital investment and equipment. It was important, 
therefore, to consider some form of weighting on a national basis. 
If, however, product types were to be compared, the last speaker 
probably had the key to the solution. One could compare overall 
design hours with overall other figures and put everything in an 
overall basis rather than lumping in too many details and trying 
to make a general application. 

Mr. ENGLIsH said the answer to the question about space index 
hours was, No. Index hours were set solely on the quality or type 
of building that was in use and an apportionment was made 
according to the square foot of floor space, which gave the utilisation. 
That was the great point. Havirg made that apportionment, one 
could see whether one was using the floor space as well as someone 
else in another works or department. The utilisation would come 
out in the statement but one paid no regard to it in making the 
apportionment. The index hours were established solely on the 
type of building. 

With regard to methods of design, to get an overall picture one 
must look at the whole works statement and see how it compared 
with any other works statement for a similar product. 












THE TOOLROOM — 
ITS RELATION TO PRODUCTION 
by H. W. TOWNSEND,* M.I.Prod.E. 
Presented to the London Section of the Institution, 7th December, 1950. 


HE toolroom is one of the departments in which the ideas of 

a production engineer start to take shape, an intermediate stage 
between design and production, and can only justify its existence by 
giving service to satisfy all the requirements of production. 

If the toolroom is seen as a member in a triangle of communica- 
tion between production and design where there must be complete 
co-ordination, it will serve to emphasise the important function of 
a toolroom in a production unit. In some large concerns there is a 
central toolroom with a small repair group situated in the produc- 
tion departments. However, with the trend of recent years to 
divide large factories into self-contained units of specialised pro- 
ducts, there has been a tendency to break the central toolrooms 
down into smaller units attached to their production counterpart. 
Consequently, we find that in the larger organisations in this country 
a toolroom seldom exceeds one hundred personnel. In these 
circumstances, it is usual to give a complete service covering the 
manufacture of new tools, and maintenance to existing tools. The 
local repair unit still serves a useful purpose for minor adjustirents, 
but should be responsible to toolroom supervision. This arrange- 
ment has the advantage of a closer contact between the toolroom 
and production, with more intimate knowledge of requirements. 


The function of a toolroom is much more than making 
new tools to designs supplied by the production 
engineering department. A tool must function 
effectively to satisfy the motion study standards of the factory, 
produce a piecepart of consistent quality required for trouble-free 
assembly, and this should be achieved with minimum maintenance 
costs. In addition to the manufacture of new items, the repair and 
maintenance of existing tools is probably the most important 
function, and, as it is not always economical to have duplicate tools, 
prompt action is often necessary to reduce delays to a minimum. 
When tools are damaged beyond normal wear and tear it is 
important to ascertain the cause and take precautions to avoid the 
same thing happening again. Idle production machines cost 


FUNCTION OF 
A TOOLROOM 


* Production Control Manager, Hoover (Electric Motors) Ltd., Cambuslang. 


380 



























THE TOOLROOM — ITS RELATION TO PRODUCTION 


money, and a stoppage on an assembly line must always be treated 
as a major disaster incurring serious financial losses, which cannot 
be recovered except by increased man hours. 

New methods of manufacture or unusual designs can sometimes 
be more effectively developed by the toolroom, in preference to 
completing a design on the drawing board. The drawing stages 
of a progression tool is an example where the tool designer should 
seek assistance from the toolroom before finalising the strip layout 
and tool design. 

These comments also apply to the designs of new products. 
Many toolroom and production problems are created in the design 
stage of a product, and could often be avoided if the method of 
manufacture was discussed with the production engineer and the 
toolroom supervisor. The use of temporary tools to develop the 
required part to satisfy a functional requirement will save time and 
expense during the design and manufacturing stages of the produc- 
tion tools. Most of us have encountered the results of a draughts- 
man’s dream which create headaches for every one. 

If cutting tools are to give the best results, and long running 
production times between servicing, it is essential that the correct 
cutting angles and an acceptable standard of surface finish should 
be maintained. The introduction of tungsten carbide makes these 
requirements more stringent, and if a special tool grinding section 
is not available, it is far better that the servicing of these tools be 
carried out in the toolroom under experienced supervision. 

More is expected from a toolmaker than the mere following of the 
tool design. It is his skill and personal knowledge of the production 
requirements that finally make the difference between a good or 
unsatisfactory result. The most brilliant designs can be spoiled by 
shoddy toolmaking or lack of understanding of the designer’s 
intentions. How often do we hear that a tool “ has been made to 
the drawing but will not work ”’, or, “ if it had only been made as 
designed all would be well’’. These statements indicate the need 
for close collaboration and continuous contacts. It is desirable that 
the toolmaker should have liaison with the toolsetters when new 
tools are being used for the first time. 

The craftsman of the past was expected to perform all the machin- 
ing operations in addition to fitting together the tool. This is no 
longer required as the breaking down of toolroom functions into 
specialised operations, such as grinding, turning, milling, and jig 
boring, has proved to be more efficient. What is required of the 
toolmaker now and in the future is, that he should have greater 
knowledge of production processes. He should have a working 
knowledge of motion study and of the behaviour of metals during 
forming and drawing operations. His skill is, therefore, extended 
into different spheres in order that he can analyse the difficulties 
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encountered under production conditions. If these conditions are 
satisfactorily achieved, toolmakers of the future will be more 
efficient and, by virtue of their own efforts, may qualify for an 
improved status in industry. 


GREATER USE To meet these requirements, it will be necessary 
OF EDUCATIONAL to improve the general standard of education, 
FACILITIES and for training officers to be more selective with 


the intake of apprentices. Greater use must be made of the 
production engineering educational facilities to obtain better 
results from existing training schemes for craftsmen. 


This view may be considered ambitious, but it is one of the 
conditions necessary to improve productivity. Alternatively, a 
state of affairs which is found growing up in most big organisations, 
is the appointment of a methods engineer to help the toolmaker and 
toolsetters out of their difficulties. This system can increase non- 
productive expenses, and may cause serious delays. 


These qualifications are more essential for a toolroom supervisor. 
He must have sound practical experience of toolmaking, be a 
highly trained technician and able to apply his practical and 
theoretical knowledge to solve the many problems he will encounter. 
He is a key man in any organisation, large or small. Only after 
careful training and selection should a person be appointed to this 
position, a person capable of accepting the responsibilities which 
must fall on the toolroom. 


ECONOMICS When considering the economics of tooling, it is 

i i i hat tool costs reflect 
OF TOOLING important to keep in mind t 

in the ultimate selling price of the product. The 
toolroom supervision should know how much has been allocated in 
the standard factory price, which is usually higher than the actual 
tool estimate to cover unforeseen expenses. Some discretion must 
be allowed as the supervision on the job have more facts on which to 
base a decision than someone in remote control It would obviously 
be unwise to spoil the efficiency of an expensive tool required to 
produce large quantities for the sake of spending a little more on 
the initial cost ; it would be equally unwise to overspend on a tool 
required to produce only small quantities. It is a simple calcula- 
tion to divide £100 by 5,000, compared with a £100 divided by 
500,000, but often these simple facts are forgotten or even considered 
unimportant by toolroom personnel. 

The initial cost of making a tool is by no means the end. Repair 
and maintenance costs, which are difficult to control and some- 
times even more difficult to justify, add to manufacturing costs. 
These charges are invariably included in the machine hour rate as 
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overheads, and paid for by the production departments, but | 
unfortunately are often lost in administration statements, instead 
of being allocated to the tool concerned. 


Useful statistics can be compiled in order to study the reason for 
what appears to be excessive maintenance costs ; or the merits of 
modifications to design, different methods of manufacture, and 
the effects of varying qualities of material in relation to actual cost. 


In some industries there is a need for inexpensive tools to produce 
limited quantities. These conditions particularly apply to the 
export market, when modifications to a standard product may be 
essential to satisfy the requirements of an overseas customer, andJat 
a competitive selling price. There is plenty of scope for ingenuity, 
apart from the generally accepted temporary tool considered crude 
by the standards of most skilled craftsmen. 


Tools of universal application with interchangeable parts are very 
useful, although the first cost will be more than for orthodox designs. 
Replaceable parts can be manufactured in a few hours at a relatively 
small cost, and are invaluable when changes in design of the 
product have to be introduced at short notice. 


orthodox metho tion have not been 
uNortHopox Unorthodox methods of construc 

fully exploited by the production engineer : for 
METHODS 2 

example, the use of :— 


High tensile strength laminated wood. 


Electric arc welded fabrication ; and hard metal deposit on mild 
steel. 


Zinc alloy for blanking and forming tools. 
Low melting point alloy for supporting piercing punches. 
Rubber for forming operations. 


It would be wise to examine critically the present trend to make 
high grade tools, irrespective of quantities. Too frequently tools 
scrapped as obsolete would produce many more parts without 
additional cost. 


Batch quantities can usually be manufactured more economically 
by jobbing shop methods where the tools and parts are made in one 
department, and at the same time dispensing with much of the 
preparation and paperwork so necessary in a mass production 
setup. Such a department could quite well be an annex to the 
toolroom under the control of a person with suitable qualifications, 


It is interesting to study these aspects to see the influence of tool 
costs on production, and the relation between the initial and 
maintenance cost of tools. (Figs. 1 and 2). 
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RELATION BETWEEN INITIAL COST AND 
MAINTENANCE COST FOR TOOLING 



































BXAMPLES OF PIECEPARTS PRODUCED: i 
Per 1,000 
Pence Mains. 
As With progression tool on 25-ton Roll Peed Press. comer eat Cusent Abe | 2 
= Initial Cost of Tools 6.0 3.1 
| Tool Maintenance 4-2 2-2 
~ Tool depreciated over 10,000, 000 
2 per stroke. 
Average tool maintenance for one hour 
of press running time 0.52 hrs. 
B. Three simple operations, 12 and 20-ton Presses. 
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of press running time 0.17 hrs. 
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CONTROLLING AND The _— sir gr “eles Plan _ = the 
PLANNING progress oO Rca va vary considerab y to sult 

local requirements, but whatever system is 
used it must necessarily follow a similar pattern. Toolroom 
planning must be in complete harmony with production, flexible 
enough to cope with changing requirements, and the many other 
factors that influence the progress of work ; at the same time 
delivery dates must be maintained. 

The toolroom superintendent must be kept fully informed of 
production policy and be familiar with current and pre-production 
planning. 

The supervision must be able to see at a glance the progress of 
individual tools or groups of tools required for new products, and 
give ample warning of any difficulties in order that steps can be 
taken to avoid delay on assembly lines. 

A prototype of the article to be produced is usually available 
before drawings are issued, and a few hours chat with the designer 
and a fairly detailed study will provide sufficient information to 
forecast the hours of toolmaking required. It is also necessary to 
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RELATION BETWEEN INITIAL COST AND 
MAINTENANCE COST FOR TOOLING 








BXAMPLE OF PIBCEPART PRODUCED: 





C. Lamination produced on 50-ton Roll Feed Press, two pieceparts, 8,000,000 each at 2 per stroke. 


Lamination Tool Repair Hours and Machine Running Hours. (See Graph below). 
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FIG. 2 


form an idea of the time required to tool parts needing the largest 
number of hours. The forecast may be expressed as two dimen- 
sional—length of time, and total volume of work. This information 
can be plotted as an approximate forward load with other known 
commitments, to ascertain if it is possible to achieve the delivery 
date for the proposed start of production. 

In addition to the overall planning, the progress of individual 
tools must be closely watched. 

When the planning for each part is available, the toolmaking 
hours can be compared with the forecast, and the load corrected. 
Finally, when the shop order is issued, the estimated hours of work 
will be shown on the planning as work in progress and unloaded 
from hours booked on time sheets. 

At this stage in the planning, it is necessary for departmental 
heads to agree on a definite date to start production. Whatever 
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inconvenience it may cause the toolroom, tools and equipment must 
be available on the agreed date. Excuses are not acceptable to a 
works manager if the assembly lines are waiting for parts or tools. 
Factory budgets are based on a planned output and waiting time 
causes financial losses. 

A reasonable time should be allowed to try out new tools and 
make adjustments or modifications before they are required by the 
manufacturing department. (Fig. 11). 


COST OF The cost of maintaining a toolroom is a direct 
T charge to production and the expenditure can only 
MAINTENANCE =e covered by income received from the sale of 
finished goods. (This statement, of course, applies to all non- 
producing departments). 
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STATISTICAL QUALITY CONTROL CHART 
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REMOVAL OF ASSIGNABLE CAUSES 
FIG. 4 


An analysis of a number of toolroom hourly rates indicates the 
following distribution :— Supervision, inspection and other in- 
di-ect wages account for 15% ; direct wages 38% ; rent, services and 
depreciation of equipment spread over all direct personnel is 
30% ; services from other departments 9% ; tools, maintenance 
and other expenses 8%. It would, therefore, be logical to pay 
particular attention to machine utilisation, and the organisation 
should provide conditions to permit the maximum output per man 
hour. 

In order to arrive at a fair estimate for making a tool, it is neces- 
sary to analyse the design, and set out in detail the proposed 
method of manufacture. This information can be recorded for use 
by the toolroom. By working to a planned layout all machined 
parts and purchased items can be progressed, to avoid unnecessary 
delays when the work is passed on to the toolmaker. 

For cost control to be really effective it is essential to have full 
co-operation of the too'room personnel, and when the time taken 
to complete a tool is considered by the supervision to be excessive, 
the problem should be discussed with the person concerned ; 
perhaps some advice should be offered on ways of improving his 
performance. A chart based on time taken compared with estimated 
time will stimulate interest and readily show those concerned the 
trend of efficiency. 
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FIG. 6 


mukers to appreciate the precise conditions existing in production 
departments where the tools will ultimately be used, and it is 
advisable to allow a longer period than usual for adjustments and 
modifications after try-out. 


In conclusion, the question may well be asked—is industry 
aware of the need to increase training facilities for skilled craftsmen, 
to meet future requirements ? Improved production methods and 
mechanisation will inevitably increase the ratio of skilled personnel 
to unskilled. Today the shortage of good craftsmen is obvious, and 
we must not continue to make do with haphazard training at the 
expense of high production costs. 


Production Engineers, and particularly tool designers, must be 
more flexible in their outlook to explore new and unconventional 
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methods of tool construction. Toolrooms must be equipped with 
modern machines to minimise the amount of handwork necessary, 
and reduce delivery times. 

Those responsible for developments in manufacturing methods 
and the efforts of toolroom personnel, deserve much credit for the 
contribution they have made to increase productivity ; nevertheless, 
it is important to watch the trend of tool costs in relation to 
production. 


DISCUSSION 


Mr. C. Cooper, in opening the discussion, said that it was quite 
obvious that Mr. Townsend was fully competent, sufficiently expert, 
and highly qualified to discuss the toolroom in its relation to pro- 
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duction. In fact, he knew the subject so well that he had assumed 
a standard of knowledge in his audience which was at least equal 
to his own ; but if he could be prevailed upon to expand on a few 
points which arose out of his paper, members would be grateful. 
Mr. Cooper’s first question related to tool designs getting into 
the toolroom. Mr. Townsend mentioned that the function of a 
toolroom was much more than getting new tools to apply to the 
production engineering system. By that, did he imply that a tool 
design provided for the toolmaker should be interpreted as a 
guide for the toolmaker or as a specification of the functional 
requirements of the tool department by the tool designers ? 
There were two schools of thought with regard to the tool 
being a guide or an exact specification. It would be interesting 
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to know whether Mr. Townsend advocated “ poetic licence” in 
the toolroom as related to toolmakers. 

Another point which arose out of the paper concerned cutting 
mediums, surface finish, and so on. Mr. Townsend stated that if 
cutting tools were to give the best results and long production times 
between servicing, it was essential that the correct cutting angles 
and clearances should be observed, also the desired surface finish. 
It would be of assistance if Mr. Townsend could provide 
examples of the methods which could be adopted by the industry to 
determine those desired standards of surface finish, apart, of course, 
from the rather technical aspect of measurement for surface finish 
in micro-inches. 

Reference was also made in the paper to the growing practice of 
methods engineers being employed, and Mr. Townsend said that 
the state of affairs which was found to be growing in most big 
organisations was the appointment of methods engineers to help 
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the tool maker and toolsetters out of their difficulties. That, he 
added, meant an addition to non-productive expenses and quite 
often resulted in serious delays. 

If that were a trend which was developing in industry, the 
speaker felt confident that all production engineers would strongly 
deprecate this growing practice. Methods engineers should, 
through their training, knowledge, skill, experience, approach and 
technical attitude of mind be able to unravel production difficulties 
much more expeditiously than toolmakers or tool setters. Their 
true function was to reduce non-productive expenses and produc- 
tion delays toa minimum. It would be interesting to know whether 
Mr. Townsend would agree that the difficulties which he outlined 
could be overcome by organisational means, by integrating the 
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methods engineer and the process planning engineer, and that that 
one integrated function should add up to the production engineer, 
because, after all, the production engineer was responsible for 
methods and for keeping production flowing. 

Mr. Townsend’s examples and exposition with regard to planning 
were most interesting. After having heard the exposition, he felt 
sure that all those present would be interested to hear the details 
of how time was related to tool design and tool making. It would 
also be interesting to learn whether the author’s company employed 
arbitrary estimates or whether analytical techniques were employed 
and full use made of feeds, speeds, synthetics and so on. The 
impression was gained rather that the planning was most expensive 
and if, as was supposed, it was thorough, one was tempted to ask 
what was the ratio of planning staff to “ doing” staff. It would 
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seem that in such a situation, which could be said to be organised to 
a very high degree, there was an opportunity for the introduction 
of an incentive plan for the tool making personnel. One would 
imagine that Mr. Townsend could give some advice on that 
particular subject, and it would be of interest to know what 
incentive plans he would regard as suitable for his tool making, the 
method of introduction and what kind of snags one might expect, 
also, whether the results would be worth it. 

The exposition of the economics of tool making and tool main- 
tenance were most detailed, and Mr. Townsend’s organisation had 
certainly tied up most of the loose ends. He desired, in conclusion, 
to know whether the author would consider, as an index figure useful 
for production engineering, with reference to incentive, a figure 
related to the true cost per direct production hour. 

Mr. TownsEND, in reply to Mr. Cooper’s first question, said that 
his organisation endeavoured to make their tool designs as precise 
and accurate as possible. Tool designers were encouraged to keep 
a close liaison with the toolroom and factory, so that they were 
aware of what was going on. The chief designer was most emphatic 
that a tool designer’s responsibility did not end when he signed his 
name on a drawing, but remained with him until the tool was 
completed. That was all right so far as it went, but he still felt 
that it was ultimately a toolmaker’s skill and knowledge of his own 
job which was the difference between a tool working and not 
working. That applied very much to progression tools. It was, 
in his view, impossible to put the final word on the drawing. The 
toolmaker must be given some licence as he was the man who 
ultimately made the tool work. 

With regard to the question of surface finish on cutting tools, his 
organisation had no method of measuring the surface finish other 
than the conventional method. 

He agreed almost completely with Mr. Cooper’s remarks con- 
cerning the subject of methods engineers. The job of the methods 
engineer was to work in conjunction with his planning engineer. 
He might, in some cases, even do the initial planning and unravel 
tangles, but the state of affairs in which the methods engineer was 
expected to, or even attempted to, tell the toolroom how to do their 
job was to be deplored. With all due respect to the methods 
engineer, the man on the job knew more about the job than some- 
one who was called in as a trouble doctor. He was convinced that 
if there was a better quality of toolmaker and setter, the methods 
engineer would not be called on so frequently, and could get on 
with the job of improving and planning future production. 

On the question of the cost of tool design in relation to tool 
making, fortunately he had some information on that. Speaking 
very approximately, for every hour spent on tool designs (it varied 
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with different types of tool), on an average three hours’ tool making 
was produced. Sometimes, of course, designers might spend a 
long time in thinking out a scheme and end up with a screwdriver 
or pair of pliers ! 


As to planning staff in relation to “‘ doing ”’ staff, his organisation 
did try and keep the paper work and non-productive work down to 
a minimum. An endeavour was made to make the pieces of paper 
which must be used, serve more than one purpose. It was the 
foundation of all pre-production work for the factory. The time 
study engineers put their calculation of the time required on the 
form used by the production control system of forward loading, 
which was then passed on to the standard pricing people who used 
the same basic information as the foundation of standard price. 
The toolroom in turn used it as a basis for planning, so that one 
piece of paper, on which experts in their own fields made their 
contributions, served at least five fundamental purposes. It was 
difficult to say how many people were involved in producing those 
sheets, because it varied ; but on the average there would not be 
more than one man in the production engineering department 
spending his time on it. From the toolroom end, there were only 
two people on the whole of the clerical work of the toolroom, 
including planning. That was a toolroom comprising a strength of 
65 to 70 operatives. That did not include estimating, but, again, 
the toolroom estimator was not used only to give toolroom estimat- 
ing. His estimate was taken up by the standard price people, so his 
efforts were used wherever a price was required for a tool. 


He would almost ask to be excused from dealing with the question 
of incentives to toolmakers! It depended upon what it was 
desired to do. Was it a question of wanting to give toolmakers 
more money but a desire not to put it on the basic rate? Before 
answering that question he would like to know what was the aim. 
Whatever was done in the way of incentive, however, so far as the 
toolroom was concerned, was only tantamount to building a big 
wall to climb over in a few years time. 


He had not a figure for indexing costs per production hour, and 
would require notice of that question. 


With regard to the relation of time to tool design and tool making, 
it was not analysed down to speeds and feeds. An estimator was 
employed, who was essentially a practical man, and he analysed a 
design item by item and operation by operation, and recorded a 
breakdown of the hours on different functions to produce each 
part of the tool. That information was passed on to the toolroom 
for their guidance. The estimate was built up in that way both for 
loading and for costing. 
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Mr. ENGLIsH referred to one of the illustrations which was 
shown representing labour and oncost expressed in minutes, and 
asked how Mr. Townsend evaluated oncost in minutes. 

Secondly, with regard to the question of progression tools, if tool 
maintenance exceeded 50% of the operation time, he wondered 
whether the author made two tools for that job, or whether he put 
up another job on the press, or whether he simply left the press idle 
and called it “ planned non-usage ”’ ! 

Mr. TOwnseEnD, in reply, said that it was due to a little careless- 
ness on his part. He set out to express the labour and oncost 
initially in pence as that was the only way in which he could 
conveniently pick it out, but remembering that there would 
probably be some of his colleagues present at the meeting, he thought 
that he had better put the minutes up as well. Therefore, he 
converted it into minutes. Really the heading of labour and oncost 
only referred to the cash side of it, and the minutes to direct labour. 

On the second question, the number -of tools depended on the 
number of parts required per week or per month, whatever the case 
might be, and how vulnerable the tools were to damage. In some 
cases, particularly of laminations, there were as many as five tools 
to produce laminations, but if a tool did break down it did not 
necessarily mean that the press would be stopped. Another job was 
put in. Again, it was rather tied up with the requirements of the 
machine superintendent. 

Mr. Dimmock said that occasionally one heard it expressed that 
approximately 5°% per annum was the rate of productivity rise in 
most industries. It would be interesting to know whether the 
author had any experience at all of measuring over a year, or any 
other period, the rise in productivity per man hour of the men in 
the toolroom. His organisation spent more money each year on 
what were thought to be better machine tools, but he did not know 
what was the average toolmaker’s rise in productivity before the 
war as compared with the present. 

It would also be of assistance to have Mr. Townsend’s ideas, 
apart from the training of apprentices, on how to revitalise the 
older members of the crafts, and improve their performance each 
year. 

Mr. TOwNnsEND, in reply, said he did not think that he could 
answer the first question by stating any facts. The general feeling 
at the present time was that the average quality of craftsmen 
available was not up to pre-war standard. That was a very rash 
statement to make, of course, but in the conclusion to the paper he 
questioned whether the industry was aware of the need for training 
skilled craftsmen. Fifteen to twenty years ago much was heard 
about skilled craftsmen and the fact that they would no longer be 
required in view of the introduction of mass production. People, 
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it was said, were becoming machine minders. That might have 
been the state’of ‘affairs which appeared to exist at that time, and 
might even have existed for a short while ; but his own views at the 
present time were that there were insufficient skilled men to fill the 
world’s requirements, and the more methods of production were 
mechanised and improved, the more skilled craftsmen would be 
required. 

The reason why the impression was gained that the standard of 
skilled craftsmen at present was lower than that existing in 1939 was, 
in all probability, that at the present time the work was spread over 
a smaller percentage of craftsmen required to do the work. There- 
fore, there was probably a big percentage of untrained people. He 
made that reservation as it might be unfair to say that the skill of 
the average craftsman had dropped. He did not think that was 
true. There were not enough of them. That was about the only 
way in which he could attempt to answer the question whether 
productivity per man hour had increased in the toolroom. 

If one took certain sections it had increased. For instance, tools 
were not designed at the present time with the idea of making them 
as difficult as possible to make. Tools were made or designed 
nowadays to be profile ground and built up in sections, so as to 
relieve the toolmaker of some of the difficult work which he used to 
do. He would not, however, attempt to express in any figures 
whether productivity in the toolroom had increased. 

With regard to the question of revitalisation and training, in his 
view a great deal could be done in that direction. Industry was 
partly at fault in not taking craftsmen and giving them some 
additional training. Most production engineers knew very well 
that if they ceased to educate themselves and keep in touch with 
new developments, they would very soon be incapable of holding 
their own. It was necessary to keep on learning, and it would be a 
fine thing if training schemes were extended to craftsmen and not 
limited to apprentices. 

Mr. Witson referred to the question of giving licence to the tool- 
makers to use their own initiative, and asked whether Mr. Townsend 
meant that licence to apply only to press tools. When it came to 
more intricate machine tool jigs applied, for instance, to the 
automobile industry, what happened then ? 

Mr. TownsEnD, in reply, said he would apply that licence to 
toolmakers in whatever industry they happened to be. Admittedly, 
with a big jig, the first thing that the toolmaker had to do was to 
make the jig according to the tool design ; but what happened if it 
did not work? Did he sit back and call the tool designer saying 
** This does not work ’’ or did he make it work ? In his view that 
licence ought to be given, providing it was not more than the tool- 
maker could reasonably be expected to do. 
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Mr. WILson said it was difficult to see how a toolmaker could be 
given licence to alter the jigs to suit the toolroom. That had to be 
done on the drawingboard. It was cheaper to produce ideas on 
the drawingboard than allow the toolmaker to use his discretion 
in the toolroom. ; 

Dr. Fucus said he wondered whether Mr. Townsend had any- 
thing to say about the necessity for toolmakers, and all those 
concerned with the planning of production, to know something 
about job psychology, especially the psychology of design of working 
methods. In the United States this had already become almost a 
science of its own, and people who carried out a little research work 
in that direction felt that motion study became more and more just 
one of many manifold problems in connection with human factors 
in equipment design and working methods. 

It seemed to him that the knowledge of design psychology and 
the psychology of working methods should be included in the 
training of all people concerned with production, and certainly 
should be known to craftsmen such as toolmakers, because if tool- 
makers, methods engineers and production engineers had that 
knowledge, it would be unnecessary to call in expensive consultant 
psychologists. 

Mr. TownsENp replied that he thought the point was a very good 
one, and he agreed with what Dr. Fuchs had said. He felt very 
keenly himself that toolmakers must be trained to a higher standard 
than they were at the present time. The toolmaker should be not 
only a craftsman, but he should have more knowledge about the 
application of his tools. 

Mr. Witson said he would like Mr. Townsend to define what 
was meant by a toolmaker. In most firms there were two fitters, 
two turners, two grinders, and each particular aspirant in the tool- 
room had his own particular job. When Mr. Townsend spoke of 
the craftsman, it would be interesting to know whether he meant a 
toolroom where the tool maker did the whole of the job, or where 
each particular tool man had a particular job to do. 

Mr. TownsEND, in reply, said that when he referred to craftsmen 
he was speaking in the broad sense—craftsmen who operated 
grinding, milling or turning machines. He would also regard the 
man who fitted the pieces together and made them work as a 
craftsman. At the same time he would identify him as a toolmaker. 
When he spoke of a toolmaker, he had in mind the man who was 
responsible for putting the tool together and making it work as 
distinct from his colleagues who gave him service in the form of 
machinery. 

Mr. Burnett said he was very interested in the graphical repre- 
sentation of toolroom planning, but it rather gave the impression 
that it was more precise than was actually the case in practice. 
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Those things were most empirical, and he desired to ask Mr. 
Townsend how often he tore them up. In his remarks Mr. Town- 
send stated that offloading was taken by the time sheets, but it was 
quite obvious that if the toolmaker did that in accordance with the 
graphical representation, the work would be in advance of schedule 
whereas, in fact, it was not. The speaker had found that it was 
necessary, periodically, to scrap the sheets, re-estimate the jobs, and 
start all over again. Eventually, a decision was reached to go back 
to the old way ! 

He would have thought that if trouble. were taken to estimate 
what a tool was worth to make, those concerned should be well 
contented with the estimate, and if the job were got out in the time, 
it should be paid for, so why not give that to the tool maker as an 
incentive ? As an alternative, he had found that a rating scheme 
was better in a works where great difficulty was experienced in 
measuring the actual amount of work done. With that arrange- 
ment he found that there was a considerable increase in productivity, 
with corresponding benefits to both sides. 

Mr. TOwnsEnND, in reply, said that he did, perhaps, show a 
picture which looked too tidy to be true! It was stated in the 
paper that flexibility in the toolroom was most important, and it 
would probably be agreed that that applied to planning generally. 
As soon as a toolroom was found to be on six weeks’ work in pro- 
gress, it was not possible to get a delivery date ; but if the work were 
cut down to a controllable figure, deliveries were possible, provided 
that there was elbow room. The application of planning could 
make or mar it. 

It was not often that the planning sheets were torn up in his 
organisation. There was, incidentally, only one sheet and there 
were no copies for the works manager, directors and others. The 
sheet was kept in the toolroom, and if anybody wanted to see it, 
they had to go to the toolroom. Unless there was any serious 
replanning to do, those sheets lasted up to six months, and when a 
new sheet was drawn up, stock was taken of all the jobs as they 
stood at that time, and a clean start was made. The advantage of 
that type of planning was that each job was planned independently, 
and the organisation aimed at continuously correcting the plan. 
Therefore, when a job was completed and there was found to be 
some time left, it was not written off. 

If a toolmaker took twice as long as he ought to have taken, then 
no doubt the toolroom superintendent would be after him, because 
he would want to know where all the hours had gone. His organisa- 
tion was broadminded enough to correct the estimates if necessary. 

He did not intend to be drawn out too seriously on the question 
of incentive, which was too much of a thorny problem ; but he 
could only repeat that if an incentive scheme was introduced into 
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the toolroom, it was tantamount to building a high wall which 
would have to be climbed in the future. In his view the only way 
of rewarding was by some rating scheme. It was the fairest and 
finest way of doing it. 

Mr. Hirp pointed out that on one of the slides relating to tool 
cost it was shown that the initial cost of a new tool was 4d. per 
thousand, although maintenance cost was shown at approximately 
three times the cost of the initial tool. He asked whether he had 
misread the chart or whether it referred to items other than the 
cost of the tool initially. 

Mr. TOwNsEND, in reply, said that Mr. Hird was probably 
referring to the lamination slide. That was the worst example. 
The initial cost of the tool was 2 minutes and the maintenance cost 
was 9.7 minutes per thousand parts. He appreciated the fact that it 
sounded rather ridiculous, but those were the facts. 

The reason for a close investigation being started into that was 
due to the high maintenance cost with regard to lamination tools. 
Naturally the toolroom superintendent wanted to know where all 
the money was going, and a close record was kept over a long 
period to find out whether the cost of maintaining those lamination 
tools could be justified. It was ascertained satisfactorily that the 
toolroom was doing a good job of work, and the facts were that it 
cost about four times the amount of time in maintenance cost as it 
cost originally to make the tool. 

Mr. ARMSTRONG said he was very pleased to hear Mr. Townsend 
raise the point about training new apprentices. After long experi- 
ence, he felt convinced that until the industry could get hold of good 
apprentices straight away—by selecting lads from the highways and 
byways and ensuring that they attended evening classes—there 
would be a dearth of good craftsmen. 

Mr. Warp referred to the cost of the article produced and the 
expenditure on tools, and said that the slides which were shown 
might be misleading in that tool costs might be shown as being 
high when compared with labour cost per thousand pieces produced. 
The only true way to get a picture was to have the standard cost 
pre-estimated, including the man hour rate, because with a really 
efficient tool, although it might seem high in cost, it was possible 
to turn out a cheaper article in the long run. It was the words 
‘“* per thousand ’’ which were rather misleading. 

Mr. TownsEND said he agreed, and that he did not intend to 
show those slides necessarily with the object of criticising the cost 
of the tools. The desire was to draw attention to the relative 
amount of minutes of labour involved to produce and maintain the 
tools in relation to operating them, and ultimately lead up to 
the need for more craftsmen. 

He felt strongly that the industry was not training sufficient 
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craftsmen quickly enough. Much was said about mechanisation 
and improved methods of manufacture, but, after all, where would 
that equipment come from? Most of the equipment would be 
obtained through the hard work of the designers and craftsmen, and 
if those people were unobtainable, mechanisation schemes would 
lag behind. 

Mr. Witson said that if the maintenance cost of the tools was 
higher than the initial cost, did it mean that the maintenance tool- 
makers were not as highly skilled as the initial toolmakers? He 
also asked whether it meant that the maintenance toolmakers were 
paid the same amount of money as the initial toolmakers and, if so, 
whether that accounted for the maintenance costs being higher than 
initial costs. 

Mr. TownsEND, in reply, said that in the case of progression 
tools, as far as possible the people who made the tools maintained 
them. In his organisation every endeavour was made to return 
tools to the group of men who made them in the first place. 

He was sorry that he did not sound convincing to some members 
with regard to tool maintenance cost. His organisation had a 
surprise when a start was made on analysing costs. The first 
impression gained was that the toolroom was making a profit, but 
when a strict control was imposed and the costs analysed, the facts 
to which he had referred were those which emerged. Those 
members who had had experience of blanking silicon iron with 2.8 
silicon in it, and a nice hot rolled material with scale on the surface 
would realise the problem of keeping those tools in the press. 

The maintenance of a tool was a very important thing. The only 
way to get high machine utilisation was to keep the tool in first- 
class condition. 

Mr. C. Cooper said that there had been rather a defeatist 
attitude concerning the training of toolmakers and continuing the 
‘** breed.”’ However, stock had to be taken of the situation as it 
stood at present, and the possibilities of securing more toolmakers 
of the old school were remote. 

It was, in his view, necessary to face up to the fact that tool 
making had to be “ de-skilled’’ to a great extent. Production 
engineers had to use their influence and point out the necessity for 
buying machine tools which had been developed for the express 
purpose of de-skilling the tool making problems of the country. 

Mr. TownsEnp said that he agreed in principle with all that Mr. 
Cooper had said. It was necessary to make use of machinery more 
than hand work. It was necessary to exploit machinery in tool- 
making as far as possible. The designer must design his tools so 
that they could be produced, as far as possible, by machine methods ; 
but it would be unwise to take the view that the skill of the tool 
maker could seriously be reduced. In fact, in his view it was 
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necessary to make him more highly skilled than he was at present, 
in order to ensure that he knew more about the application and use 
of the tools. 

Mr. WINHALL asked whether Mr. Townsend had any experience 
of toolmakers going right through the whole process of collaborat- 
ing with designers, making the tool and doing the initial setting up 
of the tool. He had found that that had a very strong psychological 
effect on the toolmaker. 

Mr. TownsEND, in reply, said that in the same way as the chief 
of the designing department considered that the designer’s responsi- 
bility remained until the tool was a going concern, he felt sure that 
the toolroom superintendent was adamant that the tool was not 
finished until it was handed over as a running job. In his organisa- 
tion anything up to three weeks was allowed for what was called 
‘* tool release period.” The completion of the tool was one thing, 
but release of the tool to the factory was something which happened 
after it had been tried out and had satisfied all queries. The tool- 
maker was not finished with it until the factory accepted it as a 
going concern. 
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type. Write for descriptive matter and 
lists of types available. 


THO: W. WARD LID 
ALBION WNORKS - SHEFFIELD 


ANCASTER PLACE » STRAND -W.C.2 


FORWARD SHEFFIELC 
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LATHES 














have been turning 
the World over 
for 86 years.... 





Dean Smitht Grace 


KEIGHLEY °° 2axzee@. = ENGLAND 
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The firm renowned 
for SERVICE now 
offers the most 


comprehensive 





range of 


‘SSUNBRAKO”? HIGH TENSILE 
SOCKET SCREWS 


WRITE FOR STOCK LISTS 


MONKS« CRANE LTD STANHOPE ST- BIRMINGHAM - |2 


The Twit Drill Specialitty / 
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For racks and spur or helical 
gears —external and internal — 
the Sykes VIOA Vertical Gear 
Generator constitutes a remark- 
ably profitable investment. Ease 
of set-up and simplicity of opera- 
tion make this the ideal machine 
for prototype and jobbing work, 
while its high output capacity 
makes it equally profitable on 
continuous production. The ver- 
tical construction renders the 
machine easy to accommodate 
when. floor space is limited. 


For Gears up to 14’ dia. 
and Racks up to 36” long 


Technical specification on request 


W. E. SYKES LTD 


STAINES - MIDDLESEX - ENGLAND 
Tel : Stoines 978/9 Grams: **Sykutter, Staines’ 





~-“ + 


7 
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ZING ALLOY DIE CASTING 


The simple brass bulb horn was essen- 
tial to early motorists, who gave it a 
proud position on their machines; and 
Africans valued them so much that 
they hoarded them instead of money! 
But ideas changed, and modern horns 
are so complex that they are only 
economical when they are zinc alloy 
die cast. 

The windtone horn shown above is 
one of a pair that sound in harmony. 
Each is a good example of an intricate 
geometrical pattern which has been 
faithfully reproduced by die casting. 
The two parts of each horn are held 
tightly together by integral rivets on 
one engaging with cored holes on the 
other. 















makes all 
the difference! 


Some facts about zinc alloy die casting 
Speed of production is an outstanding feature 
of the die casting process — the shortest 
distance between raw material and finished 
product. Zir.c alloys are the most widely used 
of all metals “or die casting because they yield 
castings with the following qualities : 
ACCURACY: Castings can be made practically 
to finished dimensions and need little or no 
machining. 

STRENGTH: Good mechanical properties for 
stressed components. 

STABILITY: Close tolerances are maintained 
throughout the life of the casting. 

British Standard 1004 

It is essential that alloys conforming to 
B.S.1004 should be specified for all applications. 
The Association welcomes enquiries about the use 
of zinc alloy die castings. Publications and a list 
of Members are available on request. 


yi Ave ‘A ZING ALLOY DIE CASTERS ASSOCIATION 
LINCOLN HOUSE, TURL ST., OXFORD _ 


~~ Photograph reproduced by courtesy of Joseph Lucas Lid. 
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Dia | TVe inching 


“FORDSON MAJOR” 
AXLE SHAFTS 


JOHN LUND 


a) 


CROSSHILLS 


This PRECIMAX MPB 10/60 grinder is 
shown finishing the spline diameter of 
tractor axle shafts at Ford Motor Co., 
Ltd. The shafts are plunge ground to 
2.4985/2.4995 in. dia. over a length of 
43 in. and exceptionally high rates of 
production are maintained. 

If your work callsjfor precise limits to 
be consistently held, for high production 
rates and for a uniformly good finish, 
there are machines on the PRECIMAX 
range tomeetyour mosi exacting demand 
Full details and production data will 
gladly be sent on request. 


“Write us. 


KEIGHLEY YORKS 
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THE OPTIMIST 


“What's all this moanin’ about bad materials—poor quality and the 
like? Things aren't so bad that they mightn’t be a sight worse. 
Take me, for instance—I'm a grinder in one of the biggest works 
in the Country My job depends on the grinding wheels | get and 
they're better than ever they were. Mind you, we always get ‘em 
from the Carborundum people in Manchester And if you do the 
same you can't go wrong.” 


THE CARBORUNDUM COMPANY LIMITED 


TRAFFORD PARK - MANCHESTER I7 
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THE SCAB ZINC MENACE. 










Ky “ 3 \ \ \\ \ 
Ch Je 
/ an i , 
Boos Of —s 


os Sy 







Looking for 
trouble... 


While we appreciate the necessity to recover every pound | 
of the scarce non-ferrous metals, we cannot refrain from re- 
minding users of high quality zinc alloy pressure die castings that 
the fact still remains that such castings can ONLY be produced 
by using alloys which conform strictly to B.S.S. 1004. | 








; 

The present tendency to bring into use doubtful alloys makes 
it more necessary than ever for purchasers of zinc alloy pressure | 
die castings to ensure that the pressure castings which they 
buy do in fact strictly conform to B.S.S. 1004. 








VLU LLL MUL MLA ULLAL ESL 


GRAISELEY HILL * WOLVERHAMPTON 


TELEPHONE: 23831/4 WOLVERHAMPTON 
TELECRAMS : DIECASTINGS,WOLVERHAMPTON 
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The Barson Rapid Chasing Toolholder in use on a Herbert No. 4 Senior Capstan Lathe. 


BARSON RAPID 





| SAFETY CHASING TOOLHOLDER 

ound | (Patents Pending) 

n re- : 

re nables external or internal threads to be cut up to a shoulder or 
into a recess at speeds up to ten times as fast as those normally 
luced used for chasing. 

; Tool breakage and spoilt work are eliminated as the movement of 
nakes the tool is arrested at the end of the traverse, where the tool 
ssure | cuts an annular groove for a period which permits ample time 

they | for tool withdrawal. 

Designed for use on capstan and turret lathes with chasing 


mechanism and centre lathes having a leadscrew. 


4/1 Easily and quickly mounted and set. 


CATALOGUE SENT ON REQUEST 
i Full details available from Small Tool Dept. Red Lane Works. Phone: 89221 (10 lines) 


| ELFRED HERBERT LTD - COVENTRY 
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Each cleaning problem studied individually 




















aN 


FRO a 


afe 


INDUSTRIAL 
CLEANING 
MACHINES 


This illustration shows 
a machine cleaning 
crank cases in the pro- 
duction line. 

It is equally capable of 
cleaning small parts in Photographs by courtesy of “Machinery.” 


baskets. 
‘. 


Sole Agents for Great Britain : 
GEO. H. HALES MACHINE TOOL CO. LTD., Victor House, 1, Baker St., LONDON, W.! 


Designed and manufactured by 1 t 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER / 


if 










dl r 


Se ORE 
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| H.F. Heaters 
for all Purposes 


of equipment includes :— 


Dielectric Heaters: ; 
350 watts, 1L2kW., 17kW., 5kW., 
7 kw., 10 kW., 25 kW. 


Induction Heaters: 
12kW., 25 kW., 7kW., 14kW., 
30kW. 


Plastic Welders: 350 watts, 2kW 
Strip Heater: 3 kW. 





A number of standard auxiliary process units 
is also availabe and the Applications Section 
- is constantly designing and making special 
- handling gear for individual requirements. 


HKedifon 


| 
: 


DON, W.! 


Since they staged the world’s first exhibition of Industrial R.F. Heating at Dorland 
Hall, London in September, 1945, Redifon have remained pre-eminent in the 
development of the technique and its application to industry. The Redifon range 





The unrivalled experience of Redifon is at the 
disposal of consultants, research and design 
engineers, production engineers and manage- 
ments in all industries. 


= Ss SS = 


HEATING 


INDUSTRIAL ELECTRONICS DIVISION 
t  REDIFON LIMITED. BROOMHILL ROAD, WANDSWORTH, LONDON, S.W.18 


Phone: VANdyke 7281 Designers, Manufacturers of Industrial Electronic & Radio C. 
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Fully Automatic Cleaning 
— | of 
“@ \, METAL 


+ PARTS 


' ‘ee ™ 


— 








Cylinder Block Washer 
with time cycle for wash 
and air blast cleans the 
complete block and all 
the small tapping holes, 
oil gallery, cam shaft and 
main bearings in three 
minutes. 











INDUSTRIAL WASHING MACHINES 
FOR ALL BRANCHES OF ENGINEERING 


The cleaning of all metal parts between machining operations and 
before assembly is completely mechanised eliminating hours of 
tedious and costly manual work and stepping up the rate of prod- 
uction. Dawson Metal Parts Cleaning Machines are supplied to 
suit every size and type of component from small washers to 
complete engines. 


FORUMMOND-ASQl 1D] 
sote_ [DRUMMOND AS ue regan 


DISTRIBU | King Tel. Midland 3431. 











Head Office & Works: DAWSON BROS. LTD., Gomersal, Leeds 


Telephone: Cleckheaton 1080 (5 lines). 


London Works: 406, Roding Lane South, Woodford Green, Essex. 


Telephone: Wanstead 7777 (4 lines). 
























-E 








eeds 


"SSex. 
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* TOOLBITS + TOOLTIPS > MILLING CUTTER BLADES HARDFACING ROD > WORKRESTS « PRECIS 





Stellite faced Audco valves are Production Plant for long, 
used by Glaxo Laboratories trouble free life. 
Ltd., in their Penicillin Write for further information 


DELORO STELLITE 


CUTTING TOOLS TRADE HARD FACING ALLOYS 


DELORO STELLITE LTD., HIGHLANDS ROAD, SHIRLEY, BIRMINGHAM 
TELEGRAMS : “STELLITE, HAM.” TELEPHONE : SOLIHULL 2254-5-6 





3 
z 
G 
Ss 
e 
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milling cylinder heads for the.... 
-. Jowett JAVELIN 


Jowett Cars Ltd. use “GALTONA— 
O.K.” serrated blade carbide tipped 
face mills for milling the top, bottom 
and two sides of the cast iron cylinder 
blocks for the Jowett “ Javelin”. 


The two cutters shown here are 12” in 
dia. and have 26 blades. Speed is 90 
r.p.m., feed is 6” per min., with a depth 
of cut of 4’. 

““GALTONA—O.K.” serrated blade 
cutters are supplied with blades of high 
speed steel, Super Cobalt high speed 
steel, ‘“‘Stellite”, or tipped with 
cemented carbide. 


STEELHOUSE WORKS: OLIVER STREET - BIRMINGHAM 7 


Delephone: : Aston Cross 3001 (12 ines) Velegrams: Cogs. Birmingham” 





SERRATED BLADE 
CUTTERS 


SHAK WEG ~— 







XX Sad 


Hie x 


—— 


Cie 










vA 
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% 





NORTH OF ENGLAND REPRESENTATIVE: A. V. Green, 50/5! Brittannia House, Wellington Street, Leeds. 


Agents—LONDON: J. O. Maddock, | 3 Bayham Rd, W.4. ° 
MEMBERS OF THE GAUGE AND TOOL MAKERS ASSOCIATION 


Scotland: Messrs, Stuart & Houston, 5 York St. Glasgow, C.2. 























id 
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INGLE - SPINDLE AUTOMATIC SCREW MACHINES 
12, 24, 36, 52 m/m capacities. 





Components approx. 2/3 actual size. 
w, C.2. . 
‘ | INDEX AUTOMATIC MACHINE CO., LTD. - MARSTON GREEN - BIRMINGHAM 
& 
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i jigs: 100 
GAUGES ° 

« MACHINE 

TOOLS ° 


. MULT! 
MUL HEADS J | 


DESIGNERS and 
MANUFACTURERS 


A-1-D APPROVED ; 
CONTRACTORS TO 
H.M. GOVERNMENT 





FOR THE 
ENGINEERING 
AIRCRAFT 


COMMERCIAL 
VEHICLE 
AND 
MOTOR 


INDUSTRIES 


=m 
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B ELECTRAULIC 


AXIAL PLUNGER PUMPS 


OF PRODUCTION ENGINEERS 
















) 
This pump embodies all the well tried 
S features of our Straight-in-line pump, 
employing seated valves and using low 
> ‘ viscosity oils. It is suitable for direct 


drive at speeds up to |,800 r.p.m. and 
for working pressures up to 9,000 p.s.i. 


Diagram showing the geared mechan- 
ism which constrains the wobbler to 
revolve at a speed which prevents 
scuffing between the wobbler and 
plunger ends. 


FOR THE MODERN 


- THE on OF THE PRESS D i R E Cc T 
: F HYDRAULIC 
SYSTEM 


WRITE FOR LEAFLET EjP 











TOWLER BROTHERS (PATENTS) LTD. RODLEY, N®& LEEDS 
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AIR COMPRESSORS 














We have standard types for all capacities 
and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & CO. LTD. - IPSWICH 


Telegrams: “ Reavell, Ipswich.” Telephone Nos. 2124-5-6 














XXXViii 
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PORTRAIT 
OF 
POWER 





Non a Er) 


: “ 

; Wi: twenty-six soldiers of lead I have conquered 
I the world...” It was a printer, not a great general, 
who made that bold claim. If there is pride in the 
words, it is a justifiable pride. That is a feeling well 
understood by Hoover Limited, whose fractional 
horse-power motor is another outstanding example of 
a compact and convenient source of power that has 
gained rapid acceptance throughout the world. 


HOOVER LIMITED 


RTE ome 


Fe etiiieiieiae 





i 







INDUSTRIAL PRODUCTS DEPARTMENT 


% 
SY CAMBUSLANG - LANARKSHIRE - SCOTLAND 
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With simple set ups .. . | 


GOVRO-NELSON | 


DRILLING AND TAPPING UNITS 








Can be wrapped around your short or long | \. 
production jobs, giving increased production : 
with lower costs. 


Govro-Nelson units employ centrifugal force to provide rapid advance 
to the work and to supply sufficient pressure to go through the work with 
the highest possible rate of feed consistant with the job, units may be 
wired to operate simultaneously, in sequence and with indexing fixtures 
completely interlocked 


DRILLING SPEEDS 
1,100—3,000 r.p.m. 


TAPPING SPEEDS 
550—1,725 r.p.m. 





Rapid advance, feed, return and reset. Units are self 
AUTOMATIC contained, small and compact, will operate in any plane or 


at any angle. Each model suitable for range of sizes with | 
OPERATION adjustable stroke. | 

















TIMUR MACHINE [OOL CO 


| WHITEHEAD HOUSE, 247-9 Vauxhall Bridge Rd., LONDON, S.W.| 
Telephone : WHitehall 0094-5 (Extn. 4 Mr. Langley) 


y 
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= The Gledhill-Brook Company was 

fw intimate with the early problems 
associated with the design and 

# production of time recording 








machines, and was first in produc- 
ing efficient electric impulse 
recorders with accurate time- 
keeping free from dependence on electric frequency or external 
influence. Wages and cost methods have a time basis — that 
is where we are concerned to help. 

A large number of time recording models is now available 
covering most of the known needs for wages and labour cost 
control. One of industry’s immediate 

needs is the reduction of waste—the 


CLEDHILLBROOK 


TIME RECORDERS 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
| 20 EMPIRE WORKS HUDDERSFIELD 
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BARBER - COLMAN 


combination 
sharpening 7 = 
machine GRINDS WET OR DRY 


TO BETTER FINISHES 


CONTROLS FLUTE SPACING 
AND LEAD OF HELIX 


REPRODUCES DESIRED 
CUTTING 
AND RELIEF CLEARANCES | 


a " b HANDLES SHORT LEADS 
Sistaiay : AND SMALL DIAMETERS 


‘For controlled sharpening 

oe = REGRINDS TO NEW 
of hobs milling cutters DESIGN. SPECIFICATIONS 
and reamers 


BARBER & COLMAN LTD 


MARSLAND RD. BROOKLANDS, MANCHESTER CONTROLS DIAMETER 
Telephone: ... Sale 2277 (3 lines) SIZE AND PROFILE 
Telegrams: ... ... “Barcol’”, Sale. 
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on ection 


This economical instrument, designed and 
built at the home of Precision Optical 
Equipment, the O.M.T. Works at Slough, 
is eminently suitable for checking thread 
forms on taps, hobs, chasers, threaded 
parts, gauges, etc. 


Capacity of the Machine when using 
centres: 

Maximum diameter of work 3” 

Maximum length of work 12” 





Capacity of the machine 

“when using Vee Blocks : 
Maximum distance between Vee 
Blocks 16” 
(work may be extended beyond this limit) 
Maximum diameter of work 1}” to 3” 
30x Magnification. 


May we supply illustrated brochure ? 


OMI THREAD FORM 
INSPECTION INSTRUMENT 








Write direct to Department J for immediate attention. 


NEWALL GROUP SALES LTD. 


PETERBOROUGH 


Sole agents for Scotland : 
Drummond-Asquith Ltd., 175,-West George Street, Glasgow, C.2. 
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_ EES NONE LEONE EE 


eo 


‘ 
{ 


“,. 000 YOU mean 
faulty lubrication 
costs more 
than money?” 













™ Y°-* you know, a mechanical breakdown may well 
mean a broken contract ... loss of prestige... 
even loss of life.”’ 
Faulty lubrication, the cause of 80% of mechanical 
breakdowns, can be positively overcome by the installa- 
tion of one of the several Tecalemit Lubrication Systems. 
The result of over 25 years of experience has shown us 
the necessity for specialised systems for particular needs; 
these systems have been developed to give the correct 
quantity of oil or grease at the correct intervals of time. 
Why not let a Tecalemit Engineer call and, without 
obligation, discuss your lubricating problem with you ? 


TECALEMIT 


The Authority on lubrication 


— 








LUBRICATION 


AND SERVICING EQUIPMENT forevery Industry METERING AND FILTRATION 








ATION 


Taille 
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HAIRLINE 
ACCURACY 


... with quantity production 





FartuHer OF THE KNIFE-THROWING AcT, WILLIAM TELL 
demonstrated dramatically the degree of accuracy 
possible by proper co-ordination of hand and eye. Using a 

little son, a rosy apple and a bow and arrow he declared he would not hurt a 
hair of his little son’s head as he shot the apple away. This was in thirteen 
hundred and something, and in nineteen hundred and fifty we beg his pardon 
for punning about his very fine effort. ‘ Hairline accuracy ” says in layman’s 
language what the engineer means when he says “accurate to one-tenth of a 
thou’ ” which is just the kind of accuracy possible on quantity production of all 
manner of parts in al) kinds of materials on. . . 


CINGINNAT 


Centreless Grinders 








A multitude of parts 
in metal, glass, plastic, 
fibre, hard rubber and 
hardwood can be pre- 
cision-ground on these 
versatile machines. 


UP HEEB 


CINCINNATI MILLING MACHINES LTD., TYBURN, BIRMINGHAM, 24 











Step up 
Production 
with 
VAUGHAN 


TRIPLE GEARED 


Pulley 
Blocks. 


1,2,3,5 TON SIZES 


Available for 
DISPATCH 
IN 10 DAYS 


from receipt of order 
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ENGINEERS 


They're 
LIGHTER 


Com hy lalemer- tag 


STRONGER 


to withstand hard wear 


CHEAPER 


to-buy and maintain 


VAUGHAN 


Cranes, Runways a 
Pulley Blocks are 
made Dy 


Ring 
EAST 1473 











FOR RELIABLE METAL 


The Technically Controlled Castings Group 
I8 ADAM STREET, LONDON, W.C.2. 


BRAINTREE * SHOTTON BROS., LTD., OLOBURY 
$. RUSSELL & SONS, LTD., LEICESTER * HENRY WALLWORK &CO., LTD., MANCHESTER 


LAKE & ELLIOT, LTD, 








SPECIFY 


REGISTERED TRADE MARK 


JOHN WILUAMS & SONS (CARDIFF) LTD 


CASTINGS 





| 
i 
| 








a 
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ans > THIS can only be done by the intelligent 
handling application of the most modern handling 


IN C R E A SE 11) techniques and equipment. In Paterson 
| Hughes we have set out to provide a ser- 
‘ s vice covering the preparation of complete 
| production handling layouts as well as the design, 
manufacture and installation of plant, and 
| you may be confident that both our 


Manufacturers of 

ELECTRIC OVERHEAD 
TRAVELLING CRANES, 
CONVEYORS, ELEC- 
TRIC HOIST BLOCKS, 
| TELPHERS, RUNWAYS, 
ELEVATORS & MECHAN- Complete 


ISED FOUNDRY PLANT Handling Efficiency 


PATERSON HUGHE 


ENGINEERING COMPANY LIMITED 


Wyndford Works, Maryhill, Glasgow. Tel: Maryhill 2172/4 
Bedford House, Bedford St., W.C.2. Tel: Temple Bar 7274/6 
30, Horse Fair, Birmingham, 1. Tel: Midland 3435 


— 


proposals and equipment will be sound. 


























ae ng BO 
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# 


RANSOMES — 


make the Truck for the Job 


No two factories are alike. RANSOMES have been 
building Electric Battery Trucks to suit differing 
problems for 35 years —lifting, travelling, handling 
and negotiating in confined spaces, with loads of 
all shapes, sizes and weights. 


RANSOMES Electric Fork Trucks with their smooth, 
rapid lifting, turning and travelling are superb 
descendants of a long line of fine trucks and tractors. 

















Let our Technical Representative advise 
you on your interior transport problems. 


NO SMOKE, FUMES OR SMELL 

UNAFFECTED BY WEATHER 
CONDITIONS 

EASY TO OPERATE 

LITTLE TO GO WRONG 

SILENT RUNNING 

NO RISK OF FIRE 


+ + + + + 


RANSOMES SIMS & JEFFERIES LTD., ORWELL WORKS . IPSWICH . Phone: IPSWICH 220! (6 Lines) 
= 











DROP FORGINGS OF QUALITY CLEAN AND ACCURATE 
IN ALLOY AND CARBON STEELS 
TEL. SELLY OAK 1156 (4 LINES) TELEGRAMS MIDFORGE) 


GEORGE MORGAN LTD - 


SELLY OAK BIRMINGHAM 29) 
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High Output 











low capital 
cosT.... 


A.J.3.P. pedestal type drilling 
machines, one with power feed 
and automatic knock-off, the 
other with hand feed. They 
are shown On a production job 
with a §” standard bore which 
is drilled, chamfered and 
reamed. The chamfering and 
reaming is Operated on the 


hand feed machine whilst the 








power feed machine is travers- 


Capacity }’’ dia. in Mild Steel or Cast-iron 
dia. as an extra, Speeds (3 in number) 
20 90) 550 r. p.m. or 3700 156) 80) r.p.m. 
(6 as an extra) 320) 960 632 r.p.m. or 500) 
1880 1425 r.p.m. Spind e Multi-splined and 
fully ball bearing, bored No. 1 Morse Taper 
(No. 2 or No. 3 extra). Will drill to centre 
of 13’ circle. Spindle Head Adjustable 6”. 
Spindle to Column 6}”. Spind'e 
Traverse 4’. Spindle Diameter in 
Driving Part 32°. Spindle to Base 
123” maximum. Baseplate 12} x 
+ pepe area. — A A . _ * 
r.p.m. motor. Control By push button built-in Alo tad Gor bench : 

starter, with no volt and three overload releases. suppiied for Dench mouating— 
Net weight 290 Ibs. type AJ3 as illustrated. 


( AJAX )macuine roots 


AJAX MACHINE TOOL COMPANY LIMITED 


"D WEST MOUNT WORKS, HALIFAX, YORKS. 
[ 29 | PROPRIETORS: ADA (HALIFAX) LTD. 


ing and the floor to floor time 
over the batch is 50 seconds. 
Specifications are as standard 
for A.J.3. 














* 
DREGE 
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Write for name of 
nearest distributor 
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FOR PRECISION TOOLS, 





JIGS AND GAUGES USE 


SANDERSON’S 


OIL HARDENING 
NON-DISTORTING 
PRECISION GROUND 
FLAT STOCK - ‘PITHO’ 
ALLOY STEEL - WIDE 
RANGE OF SiZES 








rtrteth 





ene 
CAP - N SANDERSON BROTHERS & NEWBOULD LIMITED 
ATTERCLIFFE STEELWORKS -: SHEFFIELD 













CENTEC 12 


The CENTEC 12 high-speed 
portable electric grinder is 
provided with this tool-post 
clamp. It is inexpensive and 
ideal for this type of work 


DYNAMICALLY BALANCED 


Runs In 4 grease packed ball bearings 











20,000 r.p.m. 
Made in aluminum alloy 
Has FORCED AIR CIRCULATION 


eas oe 


A OER SI 


Has FLEXIBLE COUPLING (patented) | 


between rotor and grinding spindle to 


protect the armature against shock loads — 


and ensure VIBRATIONLESS running. 


For tricky bores special small 
diameter extension piece is available 


CENTRAL TOOL & EQUIPMENT CO., LTD. 


Centec Works, Hemel Hempstead, Herts, 
Phone: Boxmoor 584-5-6 
Grams : Centec, Hemel Hempstead 





wa = Tt 


Ww wi 


alloy | 


nted) 
e to 
loads 
ining. 


small 
ilable 


LTD. 


Herts, 
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These fully automatic Start- 
ers are for starting slip-ring 
induction motors, driving 

| air compressors, recipro- 
cating and centrifugal pumps, 
machine tools etc. 










| Xe) 4 


Slip-Ring 


* Type A.6l 3-Step Non- 
Reversing Starter. 


2. Type A.65 2-3 Step Reversing 
Controller for Crane, Hoist 
and Travel motions. 


3. Type A.6] 3-Step Reversin 
Starter with Isolator an 
main fuses. 


Contactors comply with B.S.775. 


DONOVANS @® 


THE DONOVAN ELECTRICAL COMPANY LTD 


Safuse Works 


1 


Stechford ° Birmingham, 9 





| 
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PLAIN 
BEARINGS 


ANTI-FRICTION 
METALS 











THE WORLD’S WH MOST DURABLE 


NUMBER ELEVEN 


ANII-FRICTION METAL 





Write for 
ENGINEERS’ & BUYERS’ GUIDE 
LISTING OUR PRODUCTS & SERVICES 


THE HOYT METAL COMPANY OF GT. BRITAIN LTD. 
DEODAR ROAD - PUTNEY - LONDON - S.W.15 





LONDON 











Telephone a OY Telegrams 
VANDYKE 0406 PROFANITY, WESPHONE, LONDON 

























The lightest most compact joint made. 





@ ONLY THREE WORKING PARTS 

@ FORKS SOLID WITH JOINT 
HALVES 

@ HARDENED AND GROUND 
WORKING FACES 

@ LARGE BEARING SURFACES 

@ SHROUDED FORKS GIVE 
MINIMUM DEFLECTION 

@ 9 SIZES. BORED FOR SHAFTS 
RANGING FROM }in. TO | in. 
DIAMETER 


Air Ministry Gauge Test House Authority 89755/31 


Patent UNIVERSAL BALL JOINTS 


For all types of remote control, accessory drives, etc. 
Efficiency 987, maximum, 92% minimum N.P.L. certified. 





WE ALSO MANUFACTURE HOOKE’S TYPE UNIVERSAL JOINTS IN THE SAME RANGE OF SIZES 


“MOLLART 22222 
KINGSTON-BY-PASS | 
SURBITON - SURREY | 


ELMbridge 3352/3/4 | 
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Ai | Pow COIL WINDERS 





* 

— = L ty The large illustration depicts the im- 

=f proved “ Douglas” Fully Automatic 
Multi-Winder, specially developed for 
the high-speed production of large 
quantities of coils with or without 
paper interleaving. It will produce 
round, square or rectangular coils up 
to 6” each in length and up to 44” dia- 


MRE 2 Te 


meter. As many as 12 smaller coils 
ean be wound simultaneously within 
the total available winding length of 
15 inches, at headstock speeds of 





eee 





ae between 600 and 2,000 r.p.m. 
TS Twenty-seven different Coil Winders and 
. Taping Machines are illustrated in our new 
Catalogue, a copy of which will be sent 
See our Exhibit at the : eee 
. ' BRITISH INSTRUMENT So — 


INDUSTRIES EXHIBITION 
Stand No. 118 


OLYMPIA, LONDON. 
July 4th. to 14th. 





F SIZES | 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD. 
| Winder House, Douglas Street, London, S.W.r. Telephone : VICtoria 3494-9 
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ining imtri- 
te money 07 machining 
Why was . 


F klets are 
7 : ; ? Pressure die-casting by a dead 
ae soa machined parts and, beimg 
: than 


oO g 

ensure 100 / interchan eability and 
bly Ss us the job for free advice 
ssem . end 





cheaper 
accurate, 
cheaper 2 
and quotation. ; 
Fifty years exPe™ 





ence is yours for the asking. 


3, Die-Castings Division 
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BIG economies on 
SMALL components 


AHCOL 


SEMI-AUTOMATIC NUT SLOTTING 
AND ROTARY MILLING MACHINE 











For fast production of slots and flats on 
a wide range of components. 

Work is held between two locating rings 
which clamp automatically when work 
is passing cutter. 


GREYCOAT HOUSE 
GREYCOAT ST, 
Grams: Accuratool Sowest 
London 


WESTMINSTER 
LONDON 3.4 .a, 
Phone: Victoria 1635 5 lines) 





Rathbone 1215 
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As manufacturers of Alloy Steels 
for High Duty Firth Brown’s 
contribution to industry is world 
wide, whether it be steels for 
engineering, shipbuilding, auto- 
mobile, aircraft, road and rail 
transport or for the most minute 
mechanisms of the precision 
engineering industries. The 
illustration shows Cast Steel 
Pilger Rolls manufactured from 
Firth Brown’s Special Quality of 
Steel combining wear hardness 
with great shock resistance. 


LIST -OF PRODUCTS 


Forgings—Light and Heavy, 
for special and general 
engineering. 


Forged Steel Drums, and 
Pressure Vessels. 


Hardened Steel Rolls. 


Carbon and Alloy Steel 
Bars and Billets. 


Tyres and laminated 
Springs. 


High Speed and Tool and 
Die Steels. 


Steel Castings. 
Write for the Firth Brown 


Buyers’ Guide for further 
Particulars. 





1837-1951 


EXPERIENCE & DEVELOPMENT 
IN HIGHEST QUALITY STEELS 
OF ALL GRADES 











THOS. FIRTH & JOHN BROWN LTD., SHEFFIELD. 
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For High Quality Castings 











Model r0c 


DIE- 
CASTING 
MACHINE 








Brief details of specification :- 


Capacity ... ... ... 84 Ibs. (in Aluminium) We have pleasure in introducing a new British-designed 
Plunger diameters ... ... ... ... 1} to 3% ins. and British-built Cold Chamber Die-Casting Machine. 
Pressure on material ... 6,150-23,000 Ibs. sq. in. 


The machine is self-contained, hydraulically operated, 


Locking pressure ... ... ... «+ -+ 450 tons suitable for hand or semi-automatic operation. The mach- 
Platen dimensions ... ... -- 35x 35 ins. ine is also fitted with hydraulic ejection and provision is 
Maximum die space... ... «+ «+. 25 ims, made for automatic interlocking core-pulling. 


Please ask for full particulars explaining the many interesting features of this machine. 


The PROJECTILE & ENGINEERING Co. Ltd. 


lephone : H 
MACAULAY. 1212. ACRE STREET, LONDON, S.W.8. Rectan, Cleed, London. 

























SMART & BROWN 
MODEL ‘mM’ SCREW 
CUTTING LATHE 


J * THE HIGH 
PRECISION 


| 

j Lathe 
| 

| 

| 

| 

] 


* 
Sliding, Surfacing and 
Screwcutting 


4 in. Height of Centre 
* 


18 in. between Centres 
May we tell you more? 


SMART & BROWN (Machine Tools) LTD. 
24.25. MANCHESTER SQUARE. LONDON WI. 


SABEL WORKS, BIGGLESWADE. BEDS 


hone WELBECK 7941 (PBX Cables SMARTOOL. WESDO. LONDON 


Bees DATA FROM STOCKISTS OR SALES OFFICE 
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You CAN 
increase production 


y, .and fasting 


= ,"BROOMWADE™ 


| 
ad 





Air Compressors & Pneumatic Tools 
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Sonithiy NEW | 


















A heavy duty automatic gel 


numbering head for con- rer 
secutive numbering to be 
used in hand-fly, hydraulic 
or pneumatic presses. mQ¢ 


are 


gee i Ss . 


Write today. 
A fully descriptive leaflet is now available free on application. 


EDWARD PRYOR € SON LTD BROOM S' SHEFFIELD 


THAICL CLE . 











Qnorite PRO e arena Compo, 1 


In ej 
etton iS fast, 
er 
accurate 
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Dept. M.19. NEWTON & CO. LTD., 72 Wigmore Street, London, W.1. 





T. 
~~, 


Asscciated with Metropolitan Vickers Electrical Co, Ltd. A member of the A.E.I. group of companies. 
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UNSURPASSED . . . 0: tootroom ana 


general workshop use. The HARRISON 43” centre lathe 
represents even greater value than ever. ALL headstock gears 
are now shaved and higher spindle speeds are available for 
modern machining methods. 


Available through Leading 
Machine Tool Merchants 













* LEADING 
PARTICULARS 
Swing over bed 
9” 
Between centres 
24” or 40” 
Norton or Three 
Speed Gear Box 


T. S$. HARRISON & SONS LTD., UNION WORKS, HECKMONDWYKE, YORKS. 
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SMALL-TOOLS 


FRANK GUYLEE « SON 


Ye) ‘ARCHER’ TOOL WORKS, @X@ZA 
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CHIPPERS. 


Models for all 
classes of chip- 
ping, caulking, 
etc. Main and 
auxiliary valve 
system climinates 
vibration. Sensi- 
tive throttle. 


ROTOGRINDS. 
Smooth-running and 
quiet. Full range of 
precision grinding 
and heavy-duty 
types. Straight and 
grip handles iin. rr ener 
able. 


RIVETERS. 


For 


all riveting jobs. Main 


and 


auxiliary valve 


as in chippers. Force 
of tlows easily con- 


trolic 


d. Sensitive 


throttle. 


Floor 
types. 
adjusts 
matically 
of maicrial. 
butts 


RAMMERS. 
and bench 
Piston stroke 
itself auto- 
to height 
Usual 


and peins 


supplied. 


ROTODRILLS _ include 
types suitable for every type 
of job; hand-held and close- 
quarter drills, screw - feed 
types and wood-borers, re- 
versible and ron-reversible. 
All compact, and 
lightweight tools. 


simple 


PAINT SCRAPER. 
New type, high-speed 
light-hitting stream- 
lined tool. Sensitive 
lever control. Chrome 
cylinder. 


plated 
Various scrapers, 
chisels and small 
rivet snaps supplied. 
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Do you 


mAK! 
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Pneumatic 
Labour-saving is a term that comes quickly to mind when 
speaking of Holman Pneumatic Tools — but what, in fact, does 
it mean? Making harder work for fewer hands—or easier work 
for an economic number of hands? Any Holman tool — from 
a rotogrind to a rammer — makes the job easier to do, simpler, 
faster, more efficient and more pleasant. Why? Because it is 
designed to be as light as possible in relation to power and pur- 
pose. Because it is simple to control. And because it does its 
job without trouble or fuss — always. 


receive details of new Holman 
Let us put you on our mailing list. 


regularly 


Tools? 


BROS.LTD. 
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CAMBORNE. ENGLAND 


TELEGRAMS: AIRDRILL, CAMBORNE 
AND AGENCIES THROUGHOUT THE WORLD 
H.B.7 


2275 (7 LINES) 
BRANCHES 


TELEPHONE : 
SUBSIDIARY 


CAMBORNE 
COMPANIES, 
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